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PRECIS!

o
Wheat variety inadequacies are reducing the vields which the Soviets
might expect to achieve through greater, use of fertilizer, mechanization,
drainage and irrigation, pest control, and other cultivation practices, The
Soviet failure to develop and introduce new and improved wheat varieties is
one of the reasons for the shortage of total grains available for feeding farm
animals—the principal means for stimulating output of meat, milk and
eggs. Moreover, the shortage of top quality wheat increases the difficulty of

making good quality hread—itill u mainstay in the Soviet diet,

Despite alarge program of wheat bréeding research the Soviets huve
developed no really new varieties in almost two decades, primarily beciuse
they gambled on simplistic shorteuts rather than on more careful researeh
into basic problems, Practically all Soviet wheats are susceptible to new
races of leaf rust fungus, relatively few are resistant to insect pests, and all
are susceptible ta structural weaknesses. Varieties which in previous vears
permitted large increases in yields are now reaching the limit of their
patential. Even if proper wheat breeding research were initiated now, no
major improvement in the Soviet commercial inventory of wheat varieties
could occur for several vears and possibly even for o decade or more.
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PREFACE

One of the major agricultural problems in the USSR s the quantity
production of good quality wheat, The prime purpose of growing wheat is
to supply the indigenous requirements for food grains both for immediate
wses und strategic reserves, Bread is still mainstay in the Soviet diet, and
wheat is the principal grain exported, Largely to fulfill Soviet commitments
to supply food grain needs of client states. In recent vears relatively large
quantities of wheat ulso huave heen used to feed livestock,

This report reviews Soviet progress in developing new varietios of wheat
and assesses its likely impact on future production of grain. 1t was prepared
by the Office of Scientific Inteligence and coordinated within CIA, The
report contains information available through August 1973,
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INADEQUACIES IN SOVIET WHEAT VARIETIES

AND BRE;EDING; RESEARCH

| |

- | PROBLEM

To evaluate Soviet commercial wheat varieties and wheat breeding
research and to determine their impuacet o3 weain production in the USSR,

|

i

SUMMARY AND CONCLUSIONS

The USSR produces over one-fourth of the world's
wheat—twice the US output. Yet there is a shortage of
high quality wheat needed to satisfy the increasingly
sophisticated requirements of the Soviet bread-making
industry. A primie factor contributing to the shortage is
the Soviet fatfure to develop and introduce new
improved wheat variceties, This failure also has slowed
the rate of vield increases, thus limiting Seviet ability
to provide the inereasing amount of grain needed for
livestock, a key fuctor in attempts to fulfill Brezhnev's
pledee to provide consumens with more meat, milk
and eges. These same deficiencies in varieties of wheat
also are contributing to the wide fluctuations in Soviet
wrain vields which then cause major disturbancees in
world grain markets,

Despite their broad program of wheat breeding
rescarch, the Soviets have developed no really new
virricties in the past two decades, primarily because
they gambled on simplistic shorteats rather than on
more careful rescarch into basie problems, Even if
proper wheat breeding research were initiated now, no
: the Soviet commercial
inventory of wheat varieties could oceur for several

nutjor  improvement in
vears and possibly even for w decade or more because
ol the time required to produce new genetie crosses,
The possibilities of obtaining improved strains from
the few parent varicties now heing emphasized hive

|

probably heen exhansted. T spite of widespread test-
ing of US and other foreign wheat varicties, none of
them has demonstrated a0 capability to meet the
special Soviet growing conditions and requirements,
except on an extremely limited scale.- Only o few
forcign varicties have proven suitable and have been
accepted by the Soviets for limited adoption in very
specific and narrow climatic and geographic zones.
The USSR primarily utilizes foreign varieties as sources
ol germ plasm for domestically developed varieties,

Pusadoxically, certain Soviet wheat varieties have
attracted world ueclaiin, Since 1969 the winter wheat
variety Bezostuva-1 has produced the highest vield in
the  International  Wheat  Performance Triuls.
Bezostava-1 has been grown commercinlly sinee 1939
and probably is the most widely grown variety in the
world. It monopolizes the southern regions of the
European USSR and Eastern European winter wheat
belts, Similarly Mironovskava-808, developed in 1957,
dominates the northern portion of the winter wheat
acreage in the USSR and Eastern Europe. The spring
variety Suratovskava-29, in commercial use since 1937
and occupving 43 pereent of the USSR non-durum
spring. wheat area, is capable of producing wheat of o
quality commensurate with the best in the world. The
Kharkovskava-16 variety accounts for 95 pereent of
the USSR durum wheat area.
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Heavy relianee in the USSR onva few vardetios has
feft the Soviets valnerble to the shorteomings of those
vardcties, In particular, most of the Soviet wheats are
sisceptible to new, vieulent rces of leaf rust which in
reduced  vields in helow - their

NOIeC areas

“potential by 25-50 pereent and in 19740 by up to 20
spereent. Also relatively few of the commercial varictios

lalging and to shattering,

are res’stant toinsect pests, All are suseeptible to

In recent vears, up to one-thind of the aren sweded to
winter wheat falled to survive the winter. Spring

Aheat in parts of Siberia and the Urads frequently fails

'

to mature before the onsel of hiiling frosts, Other
varietal problems include poar dronght resistancee and
“atendeney for the keenels in the unthreshed heads to
“prout. The Soviets are concerned with deterioration in -
protein content and  other parameters of  wheat

;qll.llll\. These problems are caused Lirgely by variety

fimprovement not Keeping pace with changes in

Ceultivation practices. Finally, varietal inadequacy is
restricting yvield  responses that can be  expeeted

Ilhmu;,h higher inputs of fertilizer, mechanization,

;luml melioration, pest contrals, and other caltivation
Epr;wtivvs.’ The major Soviet wheat varieties and their
s charneteristios are summuarized in table 1

t
i

Tahle l

Dmribulion and Sullablllly of Sovnet Commerclal Wheat Varieties

]

I e I i T e LT TR Y A RUUNPUSHI S

Percent of Total |

{
!

Remarks

v the Soviets from forcign and domestic germ plusn  runked

hlnh in redent international v feld trinls, It is the predominant variety in the
«nnlu‘ ™m Imlf of the Soviet winter whent hele, Even that fur south, heenise

tvely low winter hardiness, large losges of sown area occur during
severe winters., Also, its relatively "high resistance to lodging h

; o : » insufficient during high rainfall years under:the current, higher rates of

fertilizer uppllmtion Moucover, its concentrated wse lm- led to the Innlclup‘

;\Ih-m‘(ll\ dexeloped by the Soviets by a controversinl procedure of transform-
ing an old’ Russian spring variety into a winter type; it is the predominant
varlety in the narthern part of the USSR winter wheat helt. [tz above-

nter hardiness makes it suitable to this region where its relatively

nee to lodging nn(l to disense are leas ru-rlmn thun they would In-
;

usively from crosses of old Ruuh\n \nrloliot It prvdmnllmuw in

spring wheat areas. Under select growing conditions it produces

grnln;o( very good milling and baking quality but the quality of grain

v farming pn\ctlcm and overall growing conditions are improved.
resistanee to leaf rust, Its drought resistance is limited, and it

Of'n wide assortment of commercinl varioties many are mlupu-(l only to
rtwtrlch‘dlmll-ollmulo zonex and moxt of those mare widely grown are

Like the predominant

varieties, practically all are highly susceptible to inseet and disense pestx,

! Soviet Wheat* | !
i ) ) - ap— s it s |
; Variety Area | l’roducllon ,
f T — ) ' . - 4 i o
’l‘wmlavu-l e eieeeaaas 13 ‘22 . Developed
(Winter wheat) i :
_of its relnt,
: unusually
i : ; : of new, \'Prulont atrains of leal ruat fungus,
! Mironovsknya=80S8, . oo WY 2
tWinter wheat) :
: q dvomgo w
i ‘ low roninty
. o , ( P in reglons! tnrthor kouth,
[Suratovekaya 20,0000 300 .25 Derived exe
(|pring wheat) ‘ i P the prime
i . .
! ? N
! ;' .. | declines a
| ; : . It has low
‘ ; St lodges xevlerely in high rainfall years,
CALLOther Varietlea, ... 12 N {
i (Primnrily speing wheat)
i o gonotlcull' similar to the three varicties nbove,

hh{hv

*Fstimated.

CONFID

lmlging. «Imm‘rlnn and premature sprouting. In general, they wre insuf-
ficlently hardy for conditions in the USSR and lack poteatial for producing
vields and
h-olmlqm-&.

gond qnuhl) wheat under improved cultivation

2
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T INTRODUCTION -

t

i
i -
F Wheat is the most nnpurluut m.m-ulluml cropin the
world. The Soviet Union is the world's Largest
producer of wheat, accounting for 27 percent of the
global output.! Beginning in the late 19505, wheat has
generally comprised about one-half of total Soviet
grain output.®. *. Soviet production of wheat has
approximately kept pace with the increase in total

krain production (table 2). In recent vears one-half or

wore of the Soviet acreage sown to all grains and
almaost one-third of the acreage sown to all crops have
been devoted to wheut.* Practically all agricultural
arcas of the USSR grow some wheat, but natural and
climatic advantages have concentrated wheat growing
in certain areas more thuan in others (figure 1), Since
much of the country experiences winters too severe for
full-planted winter wheats to survive, two-thirds to
three-fourths of all wheat area is devoted to ‘spring
wheat which accounts for one-half to two- (llir(ls uf
!nlul wheat output,

CONFIDE TIAL

DISCUSSION

|

|‘ As in the rest of the world, tllo hulL of Suvu-t \\hmt
- acreage is devoted to common wheat* used for making
breads and pastry. The remaining acreage. about 9
pereent of all wheat area, s . prmmnlv devoted to
durum wheat used for macaroni and other pasta
products. In terms of their growth habit; both
common and durum wheats differentiate into winter
Sand spring types.® The main winter wheat growing
areas, accounting for two-thirds of the total winter
wheat output, are the Ukraine, Moldavia and the
northern Caucasus (table 3).¢ ® [n these arcas winter
wheat comprises about one half of all grains., Only
winter type wheat is grown in the Balties and

¢ *Scientists classify as wheat selected species of the genis Triticum
which is a member of the grass family (Graminae).
species are clussified as wheats, 12 have at some time been
cultivated and ecight ure fairly well known. Only two species,
however, are of commerelal significance in the USSI: Common
wheat (Tritlcum aestivam or Triticum vulgare) and durim wheat

As many as 22

(Triticum duram). The other species, though insignificant in terms
of production. are potentially important for hreeding enltivated
wheats, und us germ plusm for Imparting desirable characteristios
ullwn\lw nol availuble,

‘Table 2

UbSR Production of thal and All Grains

P

Year(s) g .
! R ke o
! IOBL-B8 BVKL v e eeeee e e eenenn]
| 1956 - 004\\';:............‘............!...;
' 1961~ 65nvg..|[
i 1966-70 avg e e
| m.o...................
,f ln7l|
T TN AR
' l‘)al-a«lnvg ................ el ’
: G A
! 1 t
e |

] ;
Million Tons Index, 1961--65 = 100

Wheat Al Grains ~ Wheat Al Grains
1.5 1 R8s a5 08
67.1 | 121,58 105 03
04.2! 130.3 too 100
90.2| 167.6 141 129
90.7, 186.8 155 143
O8R! 181.2 154 130
RO, 0 8.2 134 129
9.7 222.5 171 171
83.8, 185.6 131 150
94.6) 191.9 17 L7
P

?
3
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‘Table 3

: Win

i

REFSR, total. .o v ieinnenn,

. Region in RSFSR:.

Northern Caucasus.. ............

Volga reglon. .. oovinnin oo,

Westeen Siberta . ool
Urnlareglon. oo i
Fastern Stberin. ..o i

Central Black Soil Zone..... ...

Allother reglons. . .. .o i o diin o,
Ukeaine and Moldavin. ............ ... '
Koankhsatnn. oo i i i e .
l!vlnru.«sln....‘..H.........‘....,; '
TrOnsCRUeastEn . . oo ey
Central Axin. . ... e e
Balties, oo i i i

*Rounded to nearest pereent,

D IR T SRR
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tion By Economic Regions, 1970

Percent of Total*

ter Wheat Spring Wheat

- al

31

{
Insig.
Insig.
Insig.

8
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-_—

CONF?&IHAL

72
Insig.
21

0

17

"Al Wheat

a3




B E————

. CONFI

; » : c
Belorassia, bt substantial winter wheat weea abo is
located in other zones of the RSFSR belore spring
wheat gradually supplants it in the northeast portion
ol Faropean USSR, Winter wheat aba is widely grown
in Central Asia, the
Kazakhstun. Winter wheat seeding begins in northeast
Furopean USSR in August anel s L-mnplvlv(l in the
sonthern regions during October. :

Tranvciucasus, and southemn

The basic regions of spring wheat  production,
lu-si(l«-\ the Urals and Volga regions of northeast
European USSR, are \\(-s!(-ru and eastern Siberia and
northern Kazakhstan,®
everlaps the winter \\'lu‘ul zoue. Practically all-of the
duram wheat grown is the spring wheat type. The
main arcas of durem cultivation are the lower wnd
middle Volen recions, Orenburg Oblast, and
KNazakhstan wheie the climatic conditions are most
favorable for producing the high quality of durum
wheat desired, ™ ;

THYE ROLE OF VARIFTIES IN
INCREASING SOVIET WHEAT
PRODUCTION

" In come areas spring wheat

‘ Smu'l wheat \ul(l per heetare has been trending
up\\.ml sinee Waoeld War 1L " The rate of increase
slowed in the early 1960s but subseguently

aceelerated, and the average vield during 197173

Neither | I\\mlvr
lmwv\'vr‘ have

almaost doubled the 1951-35 leval,
\\lu-ul nor spring wheat  vields,

increased relatively faster than did the average yield of -

all grains (table -, The kargest single boost m wheat

dndd to all grain vields has been the rpid increase in
the use of chemical fertilizer, purticulurly in the st

ENTIA:

the 1050y Soviet farnms have graduadly acquired more:
and better sgricultaral machineny permitting them o
il more land, to cultivate ona more timely basis, and:
to adopt improved tillage and cropping practices, The
productivity of substantial traets of land was improved
ith liming, draivage, and irrigation, More abundiat
\upplu-s of pesticides permitted unprmvnu'uu in the
control of insects and diseases.

The luck of sufficiently modem varieties is one of
the serions limitations to continued increases in Soviet
arain production—bhecause present varicties limit the
vield response from cther inputs, Compared to most
industriadized  countries, Soviet grain  production
technology still enffers severely from sivnificant
shortcomings sucit as a notable lack of saphistication
in agricultural mechanization and lower rates of
fertilizer, herbicide, and insecticide application, As the
Soviets overcome this gap in their Larming practices,
the limitations of their wheat varieties will become
more of a factor in \‘u~|(| rales.

APPRAISAL OF SOVIET
WHEAT VARIETHSS

Russinn wheat vardeties, in general, have long
cnjoved an excellent international reputation among
scientists and wheat growers. Many old  Russian
varieties of wheat, which were transplanted abroad by
amigrunts and scientists, proved invaluable for direct
planting and for use in breeding new wheat varieties.
Many of these old varicties ns well as their progeny are
still grown in the USSR, The Soviet-developed winter
wheat variety, Bezostava-1, gave the highest vield in

('iovudv Deliveries of chemical fertilizers tuuuricultur(‘ ; the 1969, 1970, and 1972 luternational - Wheat
in 197 l were ulmml \hlhnmtlw 1960 loval. Allo slpm‘ o Oerlormance Teiuls. 1 was ane of the three most

O e Co S L .

| 53"' "l‘ahlexi ﬁ ;
' USSR' Yicldq of that Sclcctcd Ycarq
_ i Ci (Qulnmlu pot llurmr(-) -
: - . [ NP S ...' v esd career _. R e TR . v imma e - il smwe
Year(s) : AI\ \\'hoat l \\In!vr W Iwut \pring w hmt All (-ruin
B T B T —— PR SO NI RS R S bt e e e e e b e e -
! |

| UOBL-BA VR o] | 8 ;ll.l. »n.n .0
i 1956 ﬂﬂmg.....‘.....,....:.j...‘. o6 14.6 SO.R 10,1

WL B3 avg. ..o ST 13 0. 10,2

1000 .nmg........._..é......‘..... AL IS B N 1. 3.7
| 0700y 3 D oy 2.3 156
i L T S T TS AL IR 23.1 1.8 15.4
5 L S S B N [N (3.0 1.0
; 0T P N T 181 7.0
: L O S S N1 2.0 A (A
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productive varieties in the 1971 ln.ul and r.unl\( d lm,lf
Lin the 1973 triads. 2 T tiwe test reports, Be zostabi- I Wis
| consiste ntly cited for its: ubusually \ndc' r.m;,,t- of
1' .ul.npt.nhun and its stability of vie dds over a wide runge
Fol environments. !

The predominant  Soviet spring  wheat . variety
|S.|r.ntmsl\.n.|--"() especially when grown in' certain
rregions of the Volga: and cast of the Urals; has an
dinternationals reputation’ for producing  grain of
foveellent bread making qualities.? Selected ol of this
varicty, und(-r the grade label SK-14, cuummud it
premitm prw(- in West European markets cmnpar.lhl('
“to or higher than the prices paid for wheats r(-cu;,nm‘(l
:.u the standard of excellence, namely those raised on
ithe northern (.rvl( Plains of the U.S. and (.mn.ul.\

There are, however, SOme very ﬁ( rious slmrtconun;,\
-in the Soviet inventory of wheat virietics, Thé USSR's
Dheavy dependence on a few. rather old varicties is
ause for concern by the Soviets. In recent vears,
Bezostava-1 and  Mironovskava-808, have cach
oceapicd over 40 percent, und together about 83
of the winter wheat area in the USSR

)
[
i

H
'
'
i
i
:

pereent,
{table 30,

[0 1973, Bezostava-1 was grown worldwide on more
than 13 million hectares, including more than §
million heetares in the USSR, 2 11 is grown primarily in
the Balkans, also sown in southeastern Poland and
Crechoslovakia, ane has been introduced in Turkey,
Tragg and \f;,ln.uu\tun. Similarly Mironovskava-808 is
wrown extensively in Czechoslovakin, Polund, Fast
Germany, and llununrv

Saratovskaya-29 accounts fnr over 435 percent of
the USSR's nondurum spring wheat area and Khar-
Kovakava=16 durim wheat accounts for practically ull
-nf the durum wheat area (tuble 6). Sinee these key

varieties are not universally adapted, their conerntea-
tion in the arcas where thv\' are grown is, of course,
mmh greater than in the USSR as a whole, In nx my
regions, the \\lwut acreage is exclusively devoted to u
}.\ln,l,l(‘ varicty, Tables -4 and 5 slm\\ that only a few
fulln'r varictios: have occupied . the bulk of the
reniaining wheat arca. All of the predominant wheat
-\.m('lus were developed and introduced in the late
19505 ar earlier. Tt has been economically .ldv.ml.u,(--
Iml\ to the USSR to grow the popular vuricties
‘eatensively bui dependence on the popular varie-
lties makes Soviet wheat production particularly vul-
merable o their limitations. llu' bulk of. llw 7

i
i
i
i
'
t

f 3 | L co

—
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varicties of winter wheat and the 100 varietio of
;\l)nlll‘ wheat, which were listed in 1973 s approved

| for commercial growing in one or more localities of the

SUSSR. are severely timited in terms of adaptation and
pedformance. The Soviet inve ntory fails to meet (he-
tvarietal requirements of the wide variation of climate

and soil conditions found in various individual crop .
rv;.mm There is a lack of promising new vatietics
needed to replace old varieties that are hecoming
m(-rv.usnu.,l\' obsolete. Overall, Soviet  conmercial
v\\hvuts have some basic faults which the Soviels mast
rovercome il they are to mml(-rm/(- their w hml
i varietics,

l Lack of Discase Resistant Varicties

Soviet  wheat  varieties ch.tmctvns(w.lll\ l.wl\‘
cumpn heusiv » resistance to various l\p(‘s of pests and
,(lmunsos " According to one Soviet estimate the
Laverage annual losses of grain from disease alone is one
(hillion poods (over 16 million tons).?® Dises 18es
rattacking Soviet wheat include powdery mildew,
ccommon bunt, loose smut, collar rot. snow mold. and
Hthree forms of rust (feaf, vellow, and sten), ™ | eqf
srust is the most widespread in the USSR and Soviet
‘wheat varieties have a low resistance to this. pathogen.
AWheat is attacked severely by rust in one or more
1.u,ncu|tur.xl regions almost.every vear. Prior to 1973
the Soviets were estimating that rust reduced the
..nom;,v annual USSR winter wheat output by 5
‘pereent, and spring wheat by 3 pereent, with losses on
individual fields frequently reaching 10 to 13 pereent
or more. Each one pereent Joss of Soviet wheat output
ccurrently represents approximately one million tons of
procduction.

Outbreaks in 1973 and 1974 of NEW, agEressive
stralns of wheat leaf rust have revealed a much more
serions rust problem. In 1973, 2 vears after two new,
ln;,,h vielding (up to 100 qumtals per hectare) and
hu,hl\ touted winter wheat varictios. Avrora and
[Kavkaz, were approved for commercial growing in
esigi ed regions (zoned), an outbreak in Krasnodar
(Keay of new leaf rust biotvpes reduced vields of these
4\.1ml|vs by 23 to 50 pereent.™ * Bezostava-1. the
predominant variety in the Kuban which Avrora and
'l\.n kaz were scheduled to replace, is abo attacked by

I
1
|
i

Ilh(' new biotypes-though it apparently is more tolerant

I”ldll the new  varicties. Indeced
Ipmdmlmn in Bezostayva-1 may have contributed to
e buildup of the leal rust biotypes. ¥ In 1974, leafl

t
|
6 |

concentrating
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USSR: Areas Devoted (o Winter Wheat Vaﬁclics, Selected Years!

Year First

\nriety Zoned
Bozostayn-l ... 000 0 0L 1959
Mironovskaya-S08.. ... .. .. AN 1964 -
Odessknyn-16.. .. 0., .. 0., 19522
Prinzovsknya. . ..o, oo, n.a.
Ulvanovka . .. .. e . n.a,
Luteseens-230, . -, ... .. e ..
Odessknya-3. .. .. e n.a.
Kraxnaya Zveada.,. ... .. Ceeaen n.a.
Belotserkovskayn-198, .. ..., .. .. n.a.
Pshenichno-Py rm’n\'\' Gibrid-186. n.a.
Stepanya-133. .00 oL n.a.
Surkhak Y uhilm n\y..‘.. n.a,
l\nupvmlurka e e n.a.
:-jkq‘lopmlol_\unsknyu--lﬂ-"». e n.a.
Luteseens-264. . Chre e na. .
Dotnuvskaya-4 .»x P n.a.,
Bel’ til\mu-.ll. e e e e, na.
Pshenichno-Pyreynyy G ibrid-500, n.a.
Ukeninka. oo inivnnys 1924
l\umklwu\mku\u-l 20........... n.a.
\llrnnowl\u\u-’ﬁl.........,.... 1960
Ferrugineum-1239.............. na.
Prinzovskayn Uluchshennaya. . ., n.a.
Novoukrainka-83,............... n.a.
Kharkovskaya-d...0oooouin.... n.u.
llozo-«tuvnd..............-.:....,' 1950
Lodal Krymka.... 0. .00, ~na.
Wichevka. . ... .00 ol 1974
Avrorn..........{' 1971
szostnw-‘l.....‘.J......‘..’...._ 1971
Kavkaz. 1971
All)ndum-lll 1973
l)onotskayn74.............-.... n.a.
Mironovskaya Yubileynyy-50., .. 1069
Odesskaya-51.....c.00viviiee. 1071
()(lo«kuva-"ﬁ........’..........? 19622
Krasnodarsknyn-39". B 1972
I\hurkuvskmu--m. Geee Civeee, . onai
Priboy ... o : : 1972
K lmrl\nvuku\u-ﬂ&. B P [
Novosibirskaya-87....0.. ... ..., 1972
Dnoeprovskayn-521:...0.......... 1973
Nemchinovskayn-154., .., ..., .. 1972
Total of Varieties Listed. .. ..... i
Unlisted Zoned \nnouoq
Other Varleties,

'l‘nml Winter Wheat Area. .. ....
Total of Zoned Varieties.........
Percent of Total,.............
Total of Strong Whents, .. .. ...,
I’c‘r(‘(-m of Tate' oo oo,

1968 As - : . —
Percent '
1065 166 Los7 1968 of ‘Total® Reinarks:
Thousandsz of Heetares .
0152 4016 7SS 7181 42 About 8 million hectares in
: . [97:
586 3127 6260 7083 42 Over 9 million heetares in 1972
HO8 HITR] 426 412 2
HOT HO7 318 305 2
IR [T F T 3038 283 !
128 152 140 231 ]
5148 . 440 423 227 {
125 167 I P 1T 1
3311 2185 012 208 i
237; 210 200 137 |
327 281 AR 109 I
(e 82 80 8o Insig.
7. : 105 L 63 50 I nsig.
1 4 50 54 Insig.
230 136 0 86 19 Insig. '
118 [ Y A 1] 15 Insig.
121 157 104 15 Insig,
Ha;, ev . 57 43 Insig.
156 105 C 55 13 Insig.
lﬂ; 32 26 35 Insia.
1926i 325 . 182 .30 Insig.
245 186 ° 180 19 Insig.
T [ Insig.
26 28 23 15 Insig.
S N | Insig.
10§ E veos | Do -
9 } N R o . _
. R Plan | million heetares in 1975
i -~ - 200 thousand hectares in 1973
i } . . B
K ; e 000 thousand hectares in 1973
l - Plun 1 million heetares in 1975
i [} . . ! : . .
i |
17041 | 16062 17408 © 16038
2015 Po2621 0 IRLS 0 1588
00520 479
{9456 19803 19762 . 1RO72
19056 | 10283 10283 18526
o7 i 08
13070 © 13803 15000 | Wﬂ‘(
67 . 71 ] 73

' Areas li«u-(l fnr lQ(N and prv\'lmlw yenrs prulmbl) inolml(‘ nnl\ tlmb of knlkh(mw nnd sov khor(w

? Date developed (sent to testing).
3 Pereent of total heetares listed.
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Year First
Variety* Zoned
Suratovskayn-20, ... e 1957
Bezenchuksknya-98. .., . ... .. 1951
Khar'kovskayn-46%, .., ..., .. e 1957
Abidum-43... 0 00 0L e 1918
Lateseens-738, ... . .. e 147
Nknln . e e eene n.a.
l.uh-wvm-ti‘.’ .................. cedss 1911
Miltarum-363. ... ... o 1910
Sarntovskayn-2100 000 L . 1654
Sarntovskaya-38. 0,0 0 L 1462
Sarntovekaya-49. ..., . N .. 1908
Surntovskaya-30.. ..., ... e 1043
Meinnopas-26%, 0oL 1950
Erythrospernum-841 e 1915
Vesnaooooooo0 0L, . e 1969
Dinmant. ..., ., e e 1940
Ouokhoyskayn-4,. ... 000 oL, n.a,
Streln. oo L e n.a.
Nurodnnya® . .00 1047
Otechestvennaya. .. ... e, . n.a,
Suratovskaya-33,. ..., .. Corees e 1963
Wazyl-Bas.. .. .. S Cereavenas na.
Milturum--‘l'.!l.............,.. na.
Amursknyn-714. ., ., PN n.a,
Amurskayn-75. ... oL n.a.
Kazakhstansknya-126. .. .. .. e n.a.
Kometa. . . na.
~Dal’ nmmtm-hnuvn-! e . na.
Baskhirsknyn-d. . Ziooiiie e, o
Zhann- l\yr.)l....,..;..._.......'..... " na.
Chitinskaya-t.. .00 0o 000000 Yoo
Pallidam-304. .. 0. 0 .. n.n.
f Kreasnoyarskayn-l.. (. .ooovvoncnos |
Onokhoyskayn-4,, . Aere el [,
Nm’mlhirnknyu-?'. e e [ na,
s Novosibirsknyn-67..:............... | 1072
i Pirotrika28. .. L, e | 1972
o Moakovskn_vn- l o2
Moskovskayn-35.; .00, 0L Loer2
Nlrnmvukuvt-u....'Q.......‘....... bo1e7s
\urntowl\um-ll....,.....-.......... Cona.
. Riratovsknyn-10%. . L L . 1074
" \urnmv-«kn)n o 1075
. ’ ,f *An n«u-risl\ donotm tlurum vnrio!hw, ull nthor variot
| .
I

-3

t

-

e

ENTIAL

Tabl :6

1070

!

I
|

‘n.a,
'n.n.
fn.a,
.,
‘na.
‘n.a.
na.
;n.x(.? -‘
n.a,

‘n.a.
‘n.a.
n.n.
n.a.

.
| !
les are commmg

n wheat,

i
I
!
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USSR; Arcaﬁ Devmcd lo Sprmg Whent Vnncues, Recent chrﬁ

Pereent of Total
EXpring Whent
Aren

37

10.0

0.4
6.7
3.8
1.7
3.3
2.5

2.7

B L R

E S I

>

o= s e e

[~

S 1

..

About 16 million heenres in 1971 nnd IS
million hectares in 1973

3.5 million heetares in 1073
1.2 million heetares fn 1973
Over 2 million hectares in 10
27,000 hectares in 1973

“In 1973, occupied with Saratovskayu-38 1.9
million heetares

R76,000 hectares in 197
1.9 million heetares in 1973

600,000 heetares in 1974

438,000 heetares in 1073

18,000 heetares in 1073
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rist was severe in most of the Soviet winter \\'Il(‘;;t area
including the central and lower Volga, parts of the
Ukraine, the Balties and in northwestern RSFSR.™
Despite o relatively good harvest, vields in énmu)'
winter wheat areas were as much as 20 pereent below
expected levels. The lv\\“bi()l\pcs are capuble of
mfvchng most commercial varicties of both winter ancd
spring wheat and many of the experimental vuru-llm
it advanced stagges of (lvvclupnwul ‘Treatmerit with
fungicides is: not a_ teasible means of cnnlrnl
lh(-r('fur(' cpnpllvtohcﬁ of leafl rust will umtinub to: he
.l severe threat until ‘new: wheat strains \\|lh lho

rvqumtv resistance are developed. | . :

l
i L *I B
Low Rosistimcc to Insects ; l f

" lnseet pests causing significant (Lun.lgc tu}gm'lwt
wheat include the Hessian fly, frit fly, the grooh eved
Hy senn insect (Eurygaster intor;,rvas Put. ) cereal
leaf beetle, and grain sawfly.® There are relatively few
Soviet insect-resistant grain varicties. For example,
Avrora and Kavkaz have been very severely damaged
by wheat sawfly.* The senn insect is of particulut
concern to the Soviels because it, reduces not only
wheat vields but also grain quality, Damage to as little
as 2 to 3 percent of the grain kernels apparently
renders the entire lot of flour unsuitable for milling. *!
Svstematic breeding for grain insect resistance, in the

USSR has been neglected and is carried on at only one

institute. The lack of insect-resistant wheat varicties
puts the burden of wheat control on cultural mmsures
and pesticides, 42 :

'

Susceptibility to Lodgmg

Soviet wheat v arletics generally luck sufhcwnt

resistance to lodging.* Recent: Soviet studies m(lwutc '

that 6 to 15 pereent losses in grain yields bechuse of

lodging are not unusual. ** In rainy years, |nd;,im, can

be catastrophie with losses of vield up to 50 pc reent
and a sharp reduction in grain (|u.l||t\'. asses due to
——————————— N !

¢ *Lodging is a condition whereby wheat stutks lean, lwn(l or break
anel result in u flattened and sometimes tangled mass. (f this oceurs
before the gradn crop has matueed, it interferes with | the
development and filling of the grain heads, Tater it makes it
difficult to harvest the grain without losses of vield and quality. The
extent of actial losses from lodging varies with the stuge of crop
development and the kind und severity of weather fuctors. Also, the
more lnsh, taller rrowth habit of the plants and the heavier weight
of the heads urder conditions of abundant fertility and: moistare
impose an inereased load on the wheat stem, making it more prone

toy lu(lumz

CONFI
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lodging huve worsened in recent yvears as fertilizer and

ullu-r\;ngmlv(-hnicul improvements were inereased. Al
of the predominant Soviet varictics, both winter and :
wpring including - varictios  classified s

“resistant,” have lodged severely ™ The proneness of
Sovit wheat varicties to lodging is indicated by their

relative height. For example, Bezostava-1, one of the

most resistant, is moderately short, 33 0 -0 inches, $

In compuarison, US high vield wheat varieties | such as

(-.um‘\ huw stem heights of 25 to 29 mdu-\

some

i lu compensate for the lack of Iml;,nu, ro\nslanl
varicties, the Soviets make extensive use of a chemical
growth retardant, CCC (trimethyl-beta-chlorethylum-
monium chloride or chlorocholinechloride, designated .
IUR in the Soviet Union) as o means of reducing
lml;,m;, in cercal crops.** 47 CCC s used with benefit
ih northern Europe and England. The Sovicts believe
CCC also improves winter hardiness of wheat and ‘
increases winter wheat yields. n 1971, the Soviets
cfluinicd that 10 to 15 million tons more grain could be
produced per year if crops were properly treated with
CCC. While the extent of CCC use in the USSR is not
known, the claim of potential benefits is an indication
of the extent of losses from lodging and winterkill,

Propensity for Shattering

: Soviet experiments have measured “shattering”
losses of 7 to 27 percent in connection with 3- to 13-
day delays in harvesting after grain reaches full
fipeness. ¥® The term shattering refers to wheat kernels
falling from ripened heads before they can be threshed
so that they are lost on the ground. On the average
about 30 percent or more of the Soviet grain arca is
l_mrvoslod by the more costly two-phase system rather
than direet combining. The widespread use of the two-
plmso system reflects in part the tendencey of Soviet
wheat varicties to lodge and to shatter. Under the two-
phase system, grain that is inature but not fully dry is
fist cut into windrows. Later it is gathered and
threshed with combines. The longer the grain remains
uncut after it has matured, the more vulnerable it
!wcumvs to shattering. Many other fuctors contribute
to overcoming the ability of grain to remain standing
and intact until the crops becomes ready for direct
(‘umhnnn;, These include: uneven ripening of grain
heads: slow drving conditions after the grain has
become  physiologically  mature; attacks by birds:
inseet and disease damage; high winds; and driving
rains or snow. Under the direet combining svstem

COWNFIDENTIAL
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wrdinis cut and threshed simultuncously. In prnl()lu{('(l"
wet weather, however, standing grain dries faster, ‘
whereas windrowed grain is more proire to deterorate

from diompness. Thus, resistunee to - lodging and

shattering would inerease vields, proteet grain quality

and reduce harvesting costs. This resistance s

epecially important where concentration of wheal

acreage usually involves some delavs in harvesting

after the grain is ripe.

Winter Hardiness and

Inadequate Drought

Large losses of wheat plantings due to winterkill are

a frequent phenomenon in the USSR, In recent vears
losses averaged 15 to 20 pereent: in severe winters up
to one-third of the Lall planted grains perished. ™ 4 1y
Odessac oblast during 19381971, losses due to
ainterkill avernged 28 percent of the area sown, While
cultivation practices pluy a role, the lack of sufficient
hardiness in the varieties planted.  particularly
Bezostava-1, is a prime factor in these losses. The most
winter-hardy varietios in the world were developed in
(Iu- USSR, but _even these varieties do not assure,
complete survival of the crop under the severe winters
nl the USSR. The major problem. however. is that the.
USSR's \\mlvr hardy varieties wre not suffwwnllx

productive. ¥ . v o

! ‘
f The Soviets judge drought resistunce to l)o llu- mmt
lnnpnrl.ml characteristic of spring wheat Vurwhvs

Despite significant improvement, Sovict sprm;. r whe us.
;.m' not adequately drought resistant, cspocmllv the
durum varicties. Similuely, shoetfull of precipitution is
ithe main limitation to winter wheat yicelds. 1\|(h(‘u;,||‘
,tho protein content and overall quality nf wheat!
iproduced under: conditions of moisture stress: tend to’
ibe high, the primary cffect of drought isa limitation of:
vu'lds The vield of flour is further rc(luwd by' lhc
]prvwncv of shriwl( d lwmcls ' S

%Dcclining that Quality

|
i
i
i
l
|
i

|

|

: |

, |
Variety characteristics  also ?cmltrihulo o the

‘problems of declining wheat quality in the USSR, The

Soviets frequently complain that much of their wheat

‘is of poor quality, in terms of both the condition of the

rin and the type of grain produced. ™ The protein

content is of particular concern in the USSR sinee their

wheat varies, by areas as well as by vears, from o high

CONFI
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oMY pereent to a low ol § percent in protein con-
oM Noreover, the increase in vields has been
accompanied by o decline in protein content, Tow
protein content could significantly affect the quality
al bread, which is <o important to the Soviet djet.
Currently, Soviet consamption of grain products (Hlour
cauivalent) is 145 Kilograms per capita, compared to
38 kilograme in the US) Although o restructuring of
the rates and methods of fertilizer application would
help the USSR, more importautly the timely and
periodic updating of wheat varicties would improve
the protein content of their wheat as well as inereasing
vields. _
The Soviets also are concerned with shortfalls in the
quality of the protein which is reflected in the milling
and the baking  qualities of their flour. The
dAnternational  reputation of  Sartovskava-29  not
~withstanding, the Soviets huve a relative shortage of
“excellent wheat for milling and baking needs as well as
an acute shortage of durum wheat for making
macaroni type products.® These shortfalls are partly
“due to improper identification of wheats passing
Ahrough marketing channels. \Wheat of otherwise higl
,1|u.1lll'\ frequently is rejected for minor faults, e.g.
ccontent of extrancous materials. ™ In 1971, two-thirds -
of the total wheat area (35 pereent of the spring wheat
and 89 pereent of the winter wheat) was planted to
varicties currently rated by the Soviets as capable of
lprmlu(‘m), high quality flour. These  varictios.
however, are grown where they produce the ‘highest
quantity vields and not necessarily where they interact
with soil and climate to pm(llwv the highest quality .
‘wheat, For example, Kharkovskava-46 durum wheat
uccmml\ for 80 percent of all durum wheat raised, vet
36 pereent of the price premivms p.ud for durum
wheat  during 1967-1972  were expended  for

| “*\Wheats, and the resulting floue are classified according ta
breadmaking characteristics. Flour from strong wheat, the most
viluable, is compuratively high in protein, alworbs  relative Ay large
amount of water, withstands much mining, tolerates prolonged
periods of fermentation. and provides well-shuped loaves of good v
porosity and large volume. Flour from the so-called weak wheats
|uhmrlns i eelatively small amount of water and the dough rapidly
(deteriorates in the process of fermentation and handling, hecoming
||(|md inelastic, sticky and smeary, and the bread is flat with coare
“or dense porosity, I’mgwrl} hlended. strong wheat flour improves the
ihreadmaking cluracteristion of Tower quality flours so they can be
fned o mechanized breadouking. wheats e called
"imprm'vr" wheats and are dn great denvond. Wheats termed
“iller” wheats have good Bakinug ualities hut cunnot substantialiy

h

Steony

Impmu weuk wheat,
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. suh\l.md.lr(l quality grades:

cregions preclude the wideseale,

|
| ‘mml.lrlv all I)l:ll 10
pdreent of the wheat procured under the strong mluu\
is obtained from Kuzakhstun, even though the R‘sl SR
pl.mls the same wheat varictics on the sume size area.

|
Poor Maturity Dates and Ci’oW(h l-lnbits

i ' |
'l he lurge Soviet inventory of wheat germ plasm Ims
been  insufficiently atilized for developing | we Il
adopted varicties for all of the diverse agroclimatic in
the USSR. Peculiar growing conditions in the USSR
direet transfer of
forcign varicties. A variety well adapted to a given
region effectively atilizes the season favorable for its
growth and development and still matures In time to
avoid  harmful effects of postseason weather,®t 6
Thus, the southern Soviet areas need winter varicties
that develop before the onset of high temperitures
assoctated with stnmer. On the other hand, success in
extending wheat plantings into regions of o\trcm(‘l\'
short growing seasons (the taiga zone of Siberia and
the Urals, and certain mountainous zones) is restricted
by a dack of carly maturing spring varictios. Furlier
maturing varicties are needed also for western Siberia
and northern Kazakhstan where the predominant
varicties do not always ripen before the onset of frosts.
Frost dumage reduces both the vield and quality of the
grain and the resulting flour. Dumage varies with the
severity of the frost and the immaturity of the kernels.
Very green kemels turn black whereas more mature
kernels may suffer only a blistering of the kernel
surface, Failure to vary the maturity dates of the
varietios grown concentrates Imrvostnu, work, adds to
struin on workers and equipment, and increases losses
of grain and costs of harvesting. Variety selection must
be coordinated with other agrotechnical changes. In
the New Lands, for example, phosphorous fertilizers

‘
'
i
)

" hasten ripening by 3 to 6 days and in some years by i0

days.™ Similarly, seeding of spring wheat in the New
Lands is purposvlv deluyed, to control weeds and to
d(‘ld\ plant devd()pmcnl until precipitation) and
tvmp(-r.ltnr(' l)('cumc more fuvorublo lutor i'lll the
seqason, o ; . : i !

ln recent years, thv spruutin;., of unharvested whea
in' the field has been a severe problem, purticul.ulv in
the nonchernozem and noithwest zones of the USSR
The action of enzymes associated with germination of
th‘n wheat kernel .l(lvurs(sly affects ts value Tor milling
au”d baking. Ripened grain will not germinate il it is

b
= i
j .
I

kept drv..

Moreover, there is a period after wheat

reaches maturity when it will not germinate even
undvr cundltums otherwise conducive Lo sprowting,
Varieties vary in the duration of this rest period which
should prevent grain from germinating before it can
be harve sted and dried for storuge but shnul(l not
interfere with the Tall pl: unlmg_ of the nest vear's
\\mt(-r \\lwut crap,

HI‘ICI‘:N'I' EFFORTS TO IMPROVIS

WHEAT VARIETIIES

Since the 19305, the Soviets have devoted
considerable effort to developing new winter wheats
from the Bezostaya-1 line of breeding. 1t has been
heav ily used as u parent orits breeding repeated in the
hopes of improving its good qualitics and correcting its
undesirable teaits* ™ (table 7). A number of progeny
have been zoned, but none emerged as a worthy

replacement to Bezostava- |,

Bezostava-1 crossbred  with  Mironovskava-808
resulted  in the development of Fichevka  and
Yubileynaya-30. Despite  widespread  puablicity
accorded to these new variceties, it is doubtful that they
will be widely used (Appendix C). Avrora and Kavkaz
were the most highly acclaimed of the Bezostaya-1
progeny. To derive them, the German  variety
Neusucht was crossed  with Bezostava-4 and  the
progeny backerossed to Bezostava-1.% Selection then
produced Avrora and Kavkaz, and also Bezostaya-2
which received much less attention. Developed in
1967 and zoned in 1972, Avrora and Kavkaz produce
higher yields than Bezostaya-1 under favorable
conditions. They are, however, inferior in baking
quality, winter hardiness, and resistance to drought.
Of course, their most serious fault is susceptibility to
the new biotypes of leaf rust. Until 1973, P. P.

Lik'vanenko, the breeder of these varicties, believed
high resistance to rust was one of their strong
attributes.

iThe Lurge winterkill losses in 1969 and 1972 and the
Iy .

1972 drought focused attention on the need for

productive varicties with greater hardiness for the
P

*Eifty eight newly developed Soviet varicties have been obtained

ik -(crmws involving Bezostava- 1 or its initiad cultivar Bezostava-4,

11

Unckedition, the highest yielding new varleties in Bulgara as well
same new vardetes in Hungary, Russia, Rumanin, Yugosbavia, and
Frunce incorporate Bezostava,

'
i
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Ukraine and north C
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; | Taljle 7

Partial Listing of Soviet Whe}t Varicties Developed From

: : : Bezostaya-1 or Bezos

D e T RS R DRI

Vauriety

F N
Kavkaz...............
Bezostayn-2. . ........;

’
i
I T S
'
.

Priboy ..o
Odesskayn-51................ R
Yuzhanka............0....... o

Yurhoukrainka,.......,........ ...L ..
Novostepnyachkn. . ...ovoo. i,
Kraznodarskayn-39. .. .:.........

Kharkovakayn-63..... .;
.\loskovaknyn-.’!."». s
X \loskowkavu-m . .; ........... I
; Stepoayn-40. ... oL ceies

l,utosct'ns-.’m..... ‘;
Severokubansknya-43. .. ... .

7
ot
i
i

Chernomorskaya. ... .“;
Mironovakaya Yubileynayn-80......1..

: Runnaya-12. ... .o 0oL, 1
Skorospelka-35.................... 4.

3 A mixture of the pollen of theso vurluuos

sing Bezostuyii-1
Lutescens-314-h-1.4017 1
. Lutoscens-314-h-1417 1 :
. Lutescens-314-h-1417 1
"Odessknya-16
Odesskaya-16
.. ‘()do«kuyn-l(v and Belotserkovskaya-108 2
[Odesskayn-16 and Odesskayn-223
.. _()dv«ku_yu-"ﬂ
pe fSurnmvsknyu-.‘l
: Mironovikayn-808 -
.. 'Minskayn
; \Iinsknv‘n
{An unidc‘ntifu‘d cold-resistant variety
,An unldontlfmd cold-resistant variety
{An unldentifiod cold-resistant variety

! Neusueht (German) vruw-d with liwmtnuH
* Prabably a mixture of the pollen of those vurk-tlm.

aya-4 Germ Plasm

~ Other Gern Plasm Used

U«lng Bomsmvn-4
:()doaakn_y a-164
iMironovikayn-R08 8
Wiehevkn. . .ooi i, L . ﬁ\llrunm‘&kayu-ﬂlm

: .- 'qkor'mpolkn-‘! 4
Lutoxconc-ﬂﬂ 1

i

4 At least three selections of C‘hornomor*ku)n were mn(l(\' -406/70; -l(lBI?O and -'178/70

3 In the form of Lutescens-106 from' which Mironovskaya-808 was selected.

e Of the same puronmgo as %koroqpolku-2 (I\k-in-33 X l\a.nred-l-ulcnntorﬂﬁﬁ”s‘)).

i
H
'
H
i

|
i
|
! . :
i ! | .

f
i

southern Ukraine and North Cavicasus, l)ospit(\ thv-

southernly location of these areas and the proximity to -
the Black Sex, they frequently experience drought or-

“cold which Bezost: aya-1 cannot withstand. In late

1972 the State. Commission on Seed Testing  of

© Agricultural Crops after only limited bricf testing,

zoned a set of new varieties for use in the suutllcrn
Caucasus arcas. These varicties

include Priboy.  Krusnodarskayn-89 and Al'bidam-

I 14,79 82

Priboy was obtained at the All-Uniori Plant
Breeding and Genetic Institute by crossing Bezostaya-
I with Odesskayva-16. Odesskayi-16 was developed in
1952 in an effort to find (by selection) suitable

§ .

vnm‘llcs for \outlwm Ukraine. ()dosskmu l() has high
dr(m;,ht resistance and winter hardiness, is resistant to
%h.lttcnng, and lodging, and possesses good baking
qualitics. Table 7 shows various attempts to combine
the attributes of Odesskayu-16 with the higher
productivity of Bezost: ayatl and of Bezostaya-4.
Priboy is perhaps the best of the cross breeding usnu.,
()dosskayu 16..

A variety called ()(lossk.wu 51, was bred identically

1o Priboy und was released 3 years ago; it is reportedly

grown on oue million heet ares.* 8 pPriboy  was

(I(‘vvlnpvd in 1969, first zoned in 1973, and its zoned
arci is to be inereased in 1975, It is still uncertain
whether Priboy  combines high  adaptability to

12/
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.
variation in weather, strong winter hardiness, drought
and good  baking qualities, with high
prodactivity including resistance to odging. I vield
trials Priboy  cqualed o surpassed Bezostava-1,
Mironovshana-S0S, Kavkaz and Avrora under steppe
conditions, and it vield advantage is said to increase
as growth conditiops become less favorable,

resisbiniee,

Krasnodankava-39, zoned for portions of the
casternhalt of the Bezostaya- 1 zone, was developed at
the Keasnodar fostitate. (U apparently successfully
blends the relatively high productivity and resistance
to lodging of Bezostaya-1 with the higher winter
hardiness and drought resistance of its other parent
Saratovskava-3. Reportedly, its baking qualities are
good and it resists shattering. Unlike Priboy, it wiis not
approved for additional wreas in 1975,

“In order to (lvri\'(' w new wheat with sufficient
winter hardiness for the Volga and Central Black Soil
Zones, Soviet breeders were foreed to rely again «fm the
relatively  simple  process of selection from * local
varicties, Abidum-114 was selected at the Kinel’
Phint Breeding Station from Albidum-11. 1t s
deseribed as one of the most winter-hardy of Soviet
varieties and above average in drought resistance. but
it-does not appear to rate more than average in other
important traits,  Although - zoned  prior to (1978,
apparently it I8 not compelitive  in arcas :\vhqn‘
\llrnnm’\k.lm-«"&()‘i is adapted. ; ;

1
i

\Jv\\ varicties for the spring \\hmt regions dl‘t‘ also
being sought. Saratovskaya-29 and ‘Bezenchukskaya-
08 lurgely owe their pupulurll\' to their roluli\'vl\'
exeellent  grain quality.
klmr kovskuyu-46 durum wheat dominate RSFSR and
northcrn Kazakhstan wheat lands. The Soviéts
l)q lieve, however, they are not providing sufflcivnl

vields, pdrlwulurlv in the New Lands which are 'ruthor ,
distant from Suratov and Kuybyshev oblusts wh(‘m ]

these varicties were developed. After a number uf
.ntlcmpts failed "to develop alternative vun(‘h(‘s
Pirotriks-28 was developed in 1969, fiirst 7oned in l‘h‘}
.m(l its arca will be expanded in 197526 Il \\"\q

These two vuriotivs un(l.

sélected from Shortaninka, sometimes deseribed as an

old local variety but actually stemming frum the
Canadian varicty Marquis. 1t is by no means sure that
Pirotriks-28 will he competitive. On u grade scul(‘ of |
to 3. the bread making qualities of Pirotriks-28 rhte 8.2
to 1.2 compared to Suratovskaya-29 and Bezenchuksk-
ata-08 rtings of L5 to 5.0 ’Vlurmwvr‘ l’lrnlan 2‘4
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tends o todge and to shatter, particubarly when

precipitation is abundant in the Litter part of " the -

‘wrowing season and during harvesting, Finally, éven

ity vield advantage is in doubt.

OF the 15 types of spring wheat now being produced
in the northwestern, central, and Volga-Vvatsk regions
of the nonchemozem zone, und in the central Urals
region, all can be traced back to the VIR collection. ¥
New varietios recently made available to these regions
include Novinka and Severvanka. Severvanka and
pechaps Novinka also can be traced to the Canadian
Marquis variety. ™ Tukhti. a variety from Fiuland, is
intended for use as breeding stock to correet the
problem of wheat sproating in unharvested heads, *
Soviet efforts to develop new wheat varieties can be
iudged by the most recent additions to the list of zoned
varictic}e ™ For growing in 1975, 1 “wheat
varicties were initially zoned and 10 other varieties
were approved for growing on an expanded area
(‘Table 8). None of these varicties, however, offer a
significant contribution to moderizing Soviet wheat
varicties.

new

“The new winter wheat variety Donskaya Ostistaya,
approved for “important wheat arcas™ of the northern
Caucasus, is designated as a strong wheat variety but
its pedigree is not known, It is possible this variety is
Donskava-74, which successfully passed field testing
for the third vear. Another unknown, Polesskava-70. is
appruyod for five more oblasts in the Ukraine. The
extension of Wichevka (to ten of the Ukraine's less
important grain producing oblusts), Priboy and Orbita
is'of lesser significance. Nakat is a spring durum wheat
w\\lv zoned in Odessa Oblast (southerm Ukraine) to
wwod arcas where fall sown winter wheat does not
Qlll’\’lV(‘ the winter. Though not vet zoned, another
new variety  Mironovskaya-808 spring wheat s
deseribed as an “insurance vewsion™ which Soviet
scientists intend for supplemental sceding  where
Mironovskaya-808 has been p.lrtmllv damaged
(thumo(l) by winter kill. Reportedly the spring and
wmtcr versions do not differ in morphological
clmr.lctl‘rlst.u % Up to now winter wheat fields,
completely or partially destroved by winter kill were
r("w(-(l(-d to spring grain, usually barleyv, and hence
were lost to wheat production, Previously available
spring wheats were not sufficiently productive and

other grains had to be used for reseeding winterkill,

Breeding of Nakat, and Svitanak began in 1962 but
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Variety

e e o e o e 4 4 S 2

‘Type of Wheat

a—_ o

!)unukn_\ (0 ()utlmu R,

Preheval'skaya.... ...

ll:’lchovku e .-

Polesskayn-70..... .1,
Priboy.....ooiviinn,
Orbitn, ... oovnns

Dneprovskayn-821, .1,

Maoskovsknyn-33. .. ..

Shortaninskaya-25. . ..
Rang.......... e
Pompo......... e
Zarnitsa. ... ..., e
Nakat......... e

Sarntovskayn-40, .., ..,

Krasnokutka-6. ..

Surntovaknya-44... ...

)

Sarntovskayn-42,.....

Pirotriks-28, ... ...,..

Novosihirsknyn-607. ...

Grokum-114,

e

fadeo oo ioiinn

.

Kalyan S8onn...... ...

Sete Serros-00, .

e e

Ovinchik-65.......,..

Winter common :

Winter common:

i
'
'

Winter common |

Winter common:

Winter common

Winter common

Winter common

Spring common

Spring common

Spring common

Spring common
Spring common

Spring durum
Spring durum
Spring durum

Spring durum

Spring common

Spring common

Spring common

Spring common
Spring common’
Spring common

Spring common

Spring durum

Zoniug ? Area
a— i ...;.ﬂ. U S _—
Initial lmporumt \untor whmt HIOAR
Inatial lrrlgntml rvgiuns of (‘on(rnl Axln
Expanded l‘c-n oblmu in the forest steppe
i and forest zone of the Ukraine
! R
Expanded | Five Ukeaine oblusts
L i
Expanded | ‘Two Ukraine oblasts
i i : . .
Expanded ;| One Ukrnine oblast
Expanded | Routhern Kazakhstan irrignted
areas
Initinl One oblast in Central Non-Cher-
i nozem Zone
Initinl Turgay Oblast (Karnkhstan)
Initinl ~ West and East Siberia
Initial i West and East Siberia
Initini West and Kast Siberia
Initinl " Odessa Oblast (Ukraine) (For re-
aneding winterkilled fields)
Initinl Saratov (RSFSR) and Ural (Ka-
rakhstan) Oblasts
Initial Saratov and Volgograd Oblasts
(RSFSR)
Inttial Ulyanovek Oblast (R]SFSRY
lvqmndod legoumd.' Saratov, Orenburg,
Rostov  (RSFSR), Karagandin

i and Ural (Kazakhstan) Oblasts

Exp:\nded'; North Knxakhstan Oblast
Expanded n.a.
:
Expanded | n.a.
| i :
lixpanded ! nao
Initial 0 Trrigated Tandsc of Volgognd Oblust
Inftial ~ -] Trrignted lands of Sukhandarin -
I '()blxwt (Urb«‘k)
Initial =~ - Irrigated isnds of Sukhandarin

| é()l)lust (Uzlwk)
)
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()rlghmllnu Insliuniun

7('rnournd State l‘lunt llrc-otllnn'

Station |
Preheval'skaya Stmln l‘v«ling ‘wtutlnn
of l\lrghl! ' :

Mironovka feientific Rowuroh Insti- -

tute for ‘Whent Breeding: Seleetion
and Seed Growing

Ukralninn Seientifie Research Insti-
tute of Agriculture:

All-Union - Seleetion
Institute .

All-Union Scientific Research lnm-
tute for Corn

All-Union  Seientifie - Rmvnrvh
tute for Corn ]

Nelentific Research Institute for Non-
Chernozem Zone Central Roglom
Agriculture

All-Union Scientific Research
tute of Grain Feonomy

Sweden

Sweden .

Krasnoyarsk Scientific Research In-
stitute of Agriculture

All-Union  Selection. und
tnstitute ' ,

Scientifie Research Institute for Agri-
culture of the Southeast

Krasnokutsk Experiment Station

and  Geneties

Insti-

Inati-

Geneties

Scientific Research Institute for Agri-
culture of the Southeast .

Scientific Research Institute for Agri-
culture of the Southeast

All-Union Seientific . Research Imti~
tute of Qrnin Economy

Institute of Cytology and Geneties of
the Siberian Branch of the All-
Union Scientific Research Institute
of Crop Growing

Main Botanical Garden of USSR
Academy of Scicnces

Norwny

Tadin

Mexicn

n.a,
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Sate testing did not hegin antil 1972, Svitanak (a
cotmmon spring. wheat, not vet zoned) s WoCross,

between a local Soviet variely and o Mexican dwarf
varichy . Centenario. Nakat is o cross of twa Saviel
varicties; one of whiclvisa seleting from a local spring
durum variety. Both Nakat and Svitanak are teemed
ighly resistant to drought and resistant to Yrown
Ueal) and stem rusts, but itis doubtful their vields will
compare with winter wheats. '

Table S includes five foreign spring wheat varicties.

For the fird time forcign semidwarf wheats, Sete

Serron-66_from: Mexico and Kalyan Sona from India, -

have been approved for commerical growing in the
USSR, “Twe varietios were obtained from Sweden and

another from Norway, The varictios from Sweden plus -
A new Soviet variety (Zarmitsu) have been added to the |

choices

for use in western and castern  Siberia, |

Northern Kazakhstan was zoned for one new variety -

(Shortaninskava-23) and was appreved for the ase of |

Pirotriks-28 on a larger seule. The Volga, the Urals,
and the noachernozem zones were ulso given, added
choices: two durum varieties (Suratovskaya-41 sind
Krusnokutka-6) and a common varicty Sarutovskuyu-
42, Krasnokutka-6 and another! common variety
Saratovskaya-46 successfully resisted the 1974
epidemic of leaf rust and gave relatively high y:icld;s in

the Volga region.. Krusnokutka-6 also was resistant to

(!mught and shattering,™ Four of the new varieties

were zoned  for - frrigated regions, Indlcuth)g the:

cmerging importance of these lands, Irrigation uand

ather land reclamation currently nccount for one-third

i

af the total agricultural investment,

I Other spring wheats scheduled  for expanded
plantings in 1975 ure Sarmtovskuyu-42
V=67 M " Fint zoned n 1972 for Altay Krifl,\' a‘{’nd
extended in 1974 to Novaosibirsk, Omsk und TTomsk
Oblusts, Novosibirskuya-67 s the first wheat variety
develeped in a Siberian agricultural rescarch center in
the post-WWIL period to be Zoned for mujor gruin
arcas  of  Siberia, Novosibikavia-67  was derived
through gumma irradiation of Novasibirskaya-7 by
the Institute of Cytology and Geneties of the Siberian
Department of the USSR Academy of Sciences. 1t is
also the first mutant variely of spring wheat to he
roned b the USSR, 1t s deseribed as approaching
Saratovskoya-20 in quality of grain, heing lodge
resistant, not very suseeptible to diseases, and better
adapted to the climate of western Siberin, Zoned in

CONFIDE

and Novosibirsk-
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19748 but missing from the listing for 1975 e
'..\:lnx'k(l\'\ku.\‘u-ﬂl intended for parts of -the, noncher-
nozem. zone, Yad four other Suhiluvskuyu varielies
(b -13.-46. and =400 The Soviets expect these
Nartovskaya varietios along with Saratovskava-42 1o -
compete with Saratovskava-29 in the Volga, Urals and
New Lands regions. : ‘

WHEAT VARIETY RESEARCIH
- AND DEVELOPMENT

- There s St-xlr('('ly' any recognized aren of wheat
breeding rescarch where the Soviets are not to some
degree cither aware of or already involved. They are
working in, perhaps overemphasizing, some areas
:\\'hich seientists abroad have neglected or ignored, The
soviet intent to modernize wheat varietios is reflected
i projects to improve facilities for wheat breeding
research, and in the US-USSR agreement for
exchanging wheat and other crop germ plasm. While
the pursuit of given arens of reseurch, the existence of
research facilities, or the selection of researeh goals do
not guarantee  success they are noteworthy  for

appraising future success in Soviet witeat breeding.
i [ N

O__

o'nstru:cl‘\':m af Phytotrons

i The world's largest phytotron is under construction
at the All-Union Institute of Selection and Geneties
(Odessa) and is scheduled for completion by July
1975, 90100 A phytotron is a structure in which
scientists can grow plants under controlled conditions.
1;\n' identical facility is to be built in Krasnodar and
somewhat smaller facility is being built at Mironovka,
A number of centers already have phytotron fucilities,
Three generations of wheat can be grown per vear,
thereby . accelerating research on new crop stradns,
fettilizer uses, and other agrotechniques. Better control

' ‘ . .
of tests for winter hardiness, drought resistance, und

resistance o diseases and pests helps to determine
whether plants eseape injury because they are truly.
resistant or - beeause  damaging  conditions (..
infection, winterkill, moisture stress) did not oceur.
(ffnnrdinuting the dates of flowering permits plants
with different growth habits (riwturity dates. climates
adaptations, ele.) to he crass pollinated. OF course,
phytotron crop rescarch must be correlated with actual
field conditions,

1AL



Seed Storage Laboratories ‘ P

Facilities to contain and to expand the
collection are being developed. A new seed’ storage
laboratory is under construction at the Kubanskiy
Experimental Farm, 183 kilometers cast of Krasnodar,
and is to he completad in 197
il not exceed, the US Nationai Seed  Storage
Laboratory at Fort Collins. Colorudo, after which it
was patterned. '™ Rather than woing to o higher

.mluv-

3"t will mateliin size,

elevation for o suitable enviconment as the US did in

the Rocky  Mountains, two stories of the Soviet
Laboratory will be underground with the ground level
story devoted o service work areas and offices. The
Liboratory will permit seeds to $ae stored for 13 1 20
vears before they aisust be renewed to keep them
viable, Both risks and costs will Le lower than uder
current practice of regrowing the crops every fow
veas. Five thousand specimens (of wheat, oats, und
barley) were to be regrown in 1973, The Soviets
probably censider the laboratory a part of an
international network of renetic conservation centers

recommended by the 1972 UN Conference on Human
Fnvironment.

Collection and Exchange of Wheat Germ Plasm

In the Late 19408 and in the 1950s direct contaets
between US and Soviet scientists aided the US search
{or crop geem plasm, By 1967, the USDA collection
included 250 Soviet wheat varieties, " Under the 1972
US-USSR to exchange agricultural
information,
January 1975 computerized data (10 or more items) on
rach - of the 20,000 wheats they  consider
permanent collection, An additional 17,000 \\lwuls
are being evaluated. Later there will be o Us- U%R
exchange of vats, barley and rye collection lists, and ;
vvvntuull\ the entire US und %vmk seed colloc tions !

t 1

\\ ill be v\ch.m;,od : L |

agreement

; |
. , L
Brccdm;. of Short- Stemmed Varictics b

i

[As carly as 1969, the Sovicts had nccumulutcd m

large inventory of dwarf germ pliasm, molmhng the |

‘the Soviets -agreed to exchange by

their .

imiracle whoulx of the “green revolution,”* 104-106 'I he

©*The term “green ‘nwnlutlnn refers to tho spectaculur increnses
i vields of erops, particulurdy of wheat and des bat alsa of (-:nm.
that were obtained in a number of countrie .—notat:ly in Mexico,
Pukistan, Tarkey, and Iudia.

These yield nerenses followed the |

!

adoption of the rweently developed and dl\lrllmh‘d. ulul \\l(lvlv .

varieties, ! ; 1

publliclzed, “mirele™

COMRINENTIAL

x

cnllvcliun includes  straius from  Meaico,  India,

(.dll.ldd. C hll( Italy, and Israel. These spring wheats
Cwere short-statured and resistant to lodging. All were, -

however, susceptible ta one or more biotypes of lmn\u

vellow and stem rust, and wlmost all of them were

susceplible to loose smut and dwarl buit. An array of
US short stem varieties also has been procured. These

include several varicties obtained from World Seeds

Tne. Tor testing, beeinning in 1971 The Soviets wleo
h.m- the originul Norin-10 dwarf wheat and some
dwarl stroms of local origite from Iurl\m(-nm and
Armenin. Cure ntly research i acludes crossing the new
spring wheat Nukat and Svitanak with Amierican and
Mesican short-stetnmed varieties to develop high vield
spring wheats. Finally, they are (\plurlm' the
wsefulness of induced dwarf mutanis,

Chemically Induced Dwadds and Other Wheat
Mutagens

Articles by P P, Luk' vanenko, ondin 1971 and one
published posthumously in 1974, 1% deseribed the
Krasnodar Institute's 2 of nitromethyluren and other
chemical - mutagens to derive o numbee of dwarf
mutints from standard Soviet winter v heats,® The
most promising, . mutant  of Bezostava-1, is
Krasnodurshiy  Karlik-1 (also known as Dwarf
Bezostaya-1)  which evolved in 1966, Karlik-1 s
described us short (30 to 60 cm), having good baking
qualities, and exceeding other dwarls and possibly
Bezostava-1 in winter hardiness. In ordinary vears
Karlik-1 reportedly vields up to 10 pereent less, but in
moist years and under irrigation 10 to 13 percent more
than Bezostaya-1. Crossing of Karlik-1 with another
\'unck\' resulted in o semidwarf variety which under
irru,utmn ‘outyiclded the high performance of the
Avrom varicty. Many of the mutant dwarf \\hmts
lmve u high protein content (16 to 20 pereeat),
sl\.lrp contrast to semidwarf wheats, The high pmt('m
content; reportedly is retained  during high  yield
wndllmm especinlly under Im,h inputs of nitrogen

fertilizer.:

| 'Mun'v: international \\hml breeding  programs

vmphusl?v the semidwarf characteristic. A single
dwarf genetic type, Norin-10 (from Jupan) was used in
!h(' green, revolution wheats, now grown on 26 million
areas in Asia, Europe, Africa, and North and South
‘Amvn . The maxim “genetic improvement leading
to penetic wniformity also contributes to genetic

S
CONFID1NTIAL



CONFIDEfITIAL

vulnerabilite,” suggests ull theswe  wheats may e
valnerable to a given pathogen which may eventually
become  manifest. The Soviets’ "believe induced

mntants cxpand the mnge of genctic resources and’

remove the danger posed by o limitvd stack of dwarf
gern phsm. nduced mutation, Im\uwr. may \unpl\'
rearrange germ plasm’ rather than change the genes.
Akagomuki, dwarf ancestor of Bezostaya-1, muy be a
Norin-10 relative: It is not clear whether I)rvakuu,
genetic linkages between desirablé and undesirable

tr.uls by induced mutagenesis - provides u:sluhlv'

wpurutinu. Soviet mutation_ research also has drvutv(l
new forms of wheat using irradiation, such us pulsed

lu,ht irracliation which produced Nuvoslhlr\kuv.t 67.
. i

Species and Gcncm Crosscs
j Co

i
i
5

| "The Soviets have significant experience in cr(mm;,,

(hffcrvut species of wheats (Interspecific crnssm;,) and

crossing wheat with nonwheat plants (mtomcnvrlc
crossing). "7 Most of the interspecific crosses nvolve
common and durum  wheat. The winter duram
aricties Michurinka and  Novomichurinka are
examples of such crosses. There is less evidence of
Soviet success in crossing other \\hcut species tlmu;.,h
they recognize the wild species, particularly | T

'mmplu-vvl and ‘I, timonovum as potential smlrws of
rvmtunw to p.xtlm;,on\ und of uthor dmmhlv tr.utq

“The Soviets cl.nm they were “first to dcwlup
intergeneric crosses on a c(m.sl.\t(,nt and thorough
basis.” Their work hus concentrated on crosses of
wheat-rye and wheat-quuck grass. At least cwo of the
wheat-quack grass (Agropyrum glaueum) hybrids—
Pshenichno-Pyreynyvy  Gibrid-186° and -.)9<)--\\cr(‘
sulficiently promising to be zoned, llmugh‘th(‘. aren
planted to them declined in the years following 1965
(Table ). They ‘are said to excel in yield. “winter
hardiness, and grain quality, Wheat-quack  grass
hybrids developed later were cited for their resistance
to lodging under stute testing near Moscow dnnn;, tlw
wet vear of 1966. .

After the discovery of a n.n!umllv oceurring w h('ut-
rve hvbrid at the Scientific Research Institute for the
Agriculture of the Southeast, the Soviets develaped in
1931w wheat-rve hybrid, o cross called triticale:*

* Plant beeeders tn many countries helieve the new genus trticale,
w eross of wheat (Teiticum) and rye (Secale), will be the st aan-
made crop te compete with the traditional cereals. '™ 10 o e
suecesfull triticule must combine the high total protein and gluten

Thowever,

the  wheat-eve hvbrid — Gibrid- Nn 131,

Lapparently was not zoned. The Soviets reported Luud

cesults in 1974 from their triticale experiments, on:
hundreds of heetares at many locations in the country,
Their whent-rye amphidiploids (20-36) are said to he
more; winter resistant than the most winter hardy -
wheats (e, Ulvanovka) and are expected to extend
winter wheats to Siberin. Some lines of trispecific
tritic: nl(‘—'\ ¢. durum wheat and common wheat—are -
deseribed as very winter hardy. much more hiirdy than
\Ilruu(wshnn-h()‘i and quite productive and re sistant
th discanses, especially smuat. "™ " Their bread making
quuhlws do not approach that of wheat

!
{

l)cvclnbmont of Hybrid Wheat

|[n wheat breeding, the term h\lmd commonly

r('for\ to_crosses between lines, species or genera, T'his
use of. the term should not be associated with hybrid
cnrn or hybrid sorghum where heterosis (hvbrid vigor)
.\;i('ld.s increases up to 33 pereent over nonhyhrid
varictics.  Wheat  breeding does not vet  permit
u)mmcrcml exploitation of heterosis, though scientisis
are hopeful of eventual success. '™ ™ Since wheat is
n.tlur.nllv self-pollinating. crossing of two  plants
usually requires painstaking removal of the anthers

from the plants selected as female stock, and
mtrnducm;, pollen from the other plant. - The
minuseule quantity of first ‘generation seed from a
given cross must be reproduced as self-pollinated
plants to stabilize the genetie structure, obtain true
l)r(-m.m;, lines, and permit selection of the best crosses,

and later to reproduce sufficient seed for commercial
uise. At this point in the process the hybrid vigor effect

hus been dissipated. In contrast, cross pollination of
corn nnd sorghum produces commereial quantities of
seed from the Ainitial pollination. The “discovery of
ale sterile strains reduced the cost of producing
hybrid seed by climinating the need for manual

- detasseling of corn and by controlling eross-pollination

17

of sorghum under field conditions. The hybrid seed is
pmducv(l on male-sterile plants pnllum(od by u male-
feetile and fertility-restoring line. Plant breeders have
developed male-sterile and restorer lines of wheat, but
the fallure to develop u sufficient propensity to cross-
content of wheat with the high content of lystne wmine weld found
o rve, the greater vield potentinl of wheat with the greater
adaptability of rve to unfuvorable environment such as cold

\u'ﬂlhﬂ and lu,ht, \un(l) or acid solls, and re tain the strong rust
risistanee of ne.

- CONFIDEHTIAL
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ceanomical  production of
The Russians began research on
1463,
timonovam, they have obtained

pollinate  prevents  the
Inbridd wheat seed.
vbed wheat in

timopheevi and T,

Cevtoplasimic male stedile (CMS) analogues of their

popular winter wheat varietios, as follows: Be ostaya-
Lo Aveore Kavkaz, Odesskava-16., ()(l(-ssl\.u.\.u-ol.
Mironovskiy a-808, ()(lmsl\m.\-"(n and  Novomi-
churinka (duria). Various fertility restorers, inelud-
ing forcign varicties, have been tested, In 196670
expermental plots, seed produced by free wind eross-
pollination of male sterile lines ranged  from 13
pereent o 70 pereent of the levels expected Som
normal self pollination. :

Salt Tolerant Varieties

The Soviets are conducting research  to develop
wheats with a tolerance for growing on saline sails,
with a view of moving wheat praduction into some
marginal lunds and especlally ondrrigated Lands, Some
wheats nl)l.mw(l from  Afghanistan remained
productive under high osmotic tension while US :ind
other USSR wheats  become  dwarf, sterile and
|||||)rn(lm'ti\'(.‘. na '

' '

Brccdm;, for Illghcr Protein Whenh | :

: i
! i

Soveral pussll)l(- avenues fur m('rouslm, lmth vield .

and prolein content also are being explored in the
l'SSR

The high protein germ plusm.lwum,:

Usiig evtoplusm ol 1.

investigated includes high protein varieties (e. £. Atlas- |
66), the products of mutagenesis (including Bv/ostmu ;

mul.mt\) and - intergencerie  (quack ;,ruw) and
mtvrspoci fic (wild ermer) hybridization, "' lu order to
iddentify  wheats “high in lysine (the first luckmg
essential amino-ucid of wheat), thomunds of samples

from the \’uvilnv ‘collection have: been analyzed ot |

various centers, While no O\tromol\‘ high lv\lno ‘wheats
were located, samples with o rvlutlvolv high content,
up to 3.5 pereent of total protein compared with 2.5

pcrc( nt for st.mdard Bezostaya-1, havo been mlat(‘d 1
oo

Rust Resistance Sludwe . ;
! . .

i

Much of the US inventory of rust resistant wheat

breeding  stock \\.l\ originally  obtained from the
southern regions of the USSR and  the Midcast
conntries. Most of the Soviet commercial variclies
cecentlv tested in the

CONFIDE

US, however, were found to be
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cresistant to ouly one or two of pe flmpx 15 taces uI rust

recognized  as signilicant  threats s, \wnkm\m
(Appendix A) undoubtedly was paarticulardy serious
impediment to breeding work in st resistanee. Moe
recently Soviet scientists hiive been aware of the need
for improved rust resistonce, they have monitored rust
rescarch in foreign countries, and have done research
in the physiological and biochemical aspeets of st
resistance, The Seientific Research Tustitate for the
Agriculture of the Southeast and other centers have
developed varictios with high resistanee to diseases bt
these varieties were abandoned due to insufficient
yicld and grain quality, " '

Whatever the causes of past. failures, it is now of
i creasing importance that adequate rust resistanee he
mcnrpurulv(l into Soviet varicties. Morcover, suceess in
reacting quickly to the immediate threat of the new
leaf rust strains will depend on how much rust
resistunce  has already been formulated  into
experimental varicties, As mentioned eardier, all of the
lvudim, winter wheat varicties and  winter wheat
aricties in advanced stages of development were
xu\cvptlhl(‘ to the new virulent biotypes of leal rust,
The threat of leaf rust is, of course, greatest in the
Winter . wheat area. Nine spring wheat varicties
«ulmuttod in 1974 lu the State Commission for Grop
‘Iostim, are described as I’(‘l.l(l\(‘l\ resistant to rust, *¢
| Qm'mt wheat breeders now  re cognize much
attention must he devoted toward developing varie ties
tlml are immunologically balanced. Their leaders urge
:u constant and comprehensive monitoring of the
genede makeup (the dynamics und variations) of rust
und other pathogens, und o rapid placement of
resistunt varioties Jinto pmductmn onee they are
%lvfmc(l o

|
| Saviet aceess to germ piasm pathogen resistance has
|
never lwon better.
\«.(‘\wun ‘dwarl or short stemmed varieties may also

Foreign varicties such as the

‘sll[)[)l\ discase resistance. Strong resistance to rust was
is” important as short-straw in the development of
lhvs(‘ varieties. US scientists have been more selective
Ihl developing wheat varieties for rust resistance;
espectally to dnsure that all varielies were not resistant
ln the sume biotvpes. 1t is not apparent why the
\mwt\ have not scarched for resistant germ plasm in
tountries to the south, where disease spores, possibly
even new biotypes, are likely to originate. Plans for

TIAL
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developing rust resistant wheat vuri(\tivs also mclmlv
the we,of intergenerie and Inh'rspvcifw CrOSSes ushu.
wild forms of \\hout and other g frasses. g :
’ !

|
'

Persistence of Qucs!ionuble Brccdnu, l'rnchccs i
i 1 1
\\lul(- the extent of tholr npplwutinn is not entire l\'
clear, o number of Lysenko's precepts continue:to be
discussed in Soviet reports. For example, as late as
1467 P P Luk'vanenko reportedly endorsed and
emploved @ wheat breeding c'('lmlqm- of expiosing
uncastrated maternal varieties to a mixture of pnll('n.
“Sometimes he used |)ullvn from (hff«-r(-ut crop, such
as rye, in the role of u “sex mentor.” He believed that
this actually improved the genetie structure i the
resulting wheat  cross, 10 Other |m'v(|vr~ wsa have
subseribed to the’ “sex mentor” practice. Another
exaniple of Lysenko's concepts'is that goad growing
conditions for the carly generations of wheat crosses
will samechow influence the genetic structure of the
offspring,  Similarly it is reported  that [
Luk' vanenko subseribed to heavy  applicutions of
phosphorous-potassuim fertilizer as a means of raising
rust resistance. Still another preoccupation implies
that diversity in the geographic origin of varictios hred
together somnehow of itself has a beneficial effect for
the resulting progeny. Tempting as it may be to
dismiss these und similar reports from reality, tlu-\' are
too numerous o ignore in an overall appraisal of
Soviet wheat breeding research capubility, 12

<

OUTLOOK FOR WHEAT VARIETY
M()D[* RNIZATION

*Soviet goals fnr mmlonu/.lm, tlwlr w lu‘ut vurwtios
were presented curlier.” ™ The Soviets also are
considering growing feed wheats s well as: foad
wheats in Siberin :and in certain other areus. “They
expeet feed wheut varieties, including some bred i in the:
United States, to exceed yields of food wheat \uriotl(‘s
by 15 to 20 perent. A feed wheat developed at
Mironovka station was field t(wlc(l in 1974,
Reportedly, it contains less protcin tand gluten’ thin
wheat for humun cmmlmptlnn hut Il s r(‘lutlvolv high
vielding, The Soviets ure unticlpuli:m an exporl
demuand as well as o domestic ‘need for high quality
wheats. As a result strong and durum wheat variceties
are to he wlvclml for drought tolerance, (liwuw
rosls(unov lodge resistance and ul)ilnl\' to respond to

!
!

. : \

' |

!
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Im,h (luws of tedilizer to .ullu-u naimum vie I(I\
under normal minfall. Drought tolernce, howeve r.
regarded as a desirable bhut not - a m.m(l.nlur\
characteristic. An array of available varicties with -
different churacteristios is expected to permit annual
adjustments in the varicties to be geown for the ey -
pvrlnmmnco under the anticipated weather congdi-
tions. The greater vield potential of winter wheat s
pmmptuu., the Soviets to extend winter wheat Farther
mlu the lru(lllmnul spring wheat arcas of the Volgy
uud the New Lands regions of Siberia and
Kuzakhstan. Success will require varieties with winter
Imr(hnvs\ of a different type than needed in the
suthern Ukraine. The Soviet goals suggest that 1)
llu\ ure opting for maximum: harvests in- Siberia
during fuvoruble vears in preference o stahility of
haevests over all years and 2) the national demand for -
quality food grains from Siberia is clearly conflicting
with tlw local demand for feed grains,

‘ln view of the opportunities that have been
available to Soviet plant breeders, it is surprising that
no tajor improvement in Soviet wheat varicties has
been accomplished in. the past two decades. The -
Soviets appear to have the apability to conduct
wheut breeding research using valid procedures, They
are aware of the serious shortcomings of Soviet wheat
varieties und they have a clear mandate and support
tnf correet these shorteomings. Soviet  scientists
recognize that the unique and varied environment
conditions of the USSR will require them to develop
their own varieties. Even though they may have
r(-couu/od correet procedures, the mainstream  of
Soviet plun( scientists has been handicapped in their
truining at' the time when their shills were being
déveloped. Other obstacles stem from the Soviet stvle
of ndmlulsl(‘rm;, research, including the svstem of
Ill(‘l‘llll\(‘\ to scientists which encourages the use of
\hnrlcul procedures to accelerate development.of new

mvli(‘s (|uu||f\m;, for zoned status,

Soviets are clmll(-ngvd to emphasize a
ncrw direction in wheat breeding, The benefits from
reconstructing and intensifving the breeding already
found in the populur varicties probably have been
v\lmu\lvd Le. the best combinations obtainable by
r(\\lmmmg the germ plasm ir: their popular varictios
lmvv fargely been discovered, Now the Soviets must
Niil.m‘ and incorporate new germ plasm that intensely
embodies the wnigque trits needed o overcome

Cle urlv the
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specitic deticiencies, This  particalarly includes

focating resistance to specifie biotypes of leaf st and

of other pathogens mther than stressing the hruzul
resistance of the old Russian varieties. Similarly,

probably means increased relinnee on original (l\\.lrf
germ plasin for ‘the requisite degree of productivity
and resistance to |u(|ulu, [u essence, the scope and the
coordination ufllu- Soviel program must lw !mm(l( m'd
.m(l vitalized.. & S y :

Since thvr(- is: little m(hmlinn the. 90\10(\ lluv(--
already bewun sueh o Tundamentil change lll w Iwut
breeding, the lag in developing and introducing m‘w :
and improved varictios may  become still greater, |
because of the time required to breed, test, and
commercialize new varietics. ‘Moreover, succumhm;
further to stop-gap efforts rather’ than making real ;
improvements would invite an even longer (lolu\" At
best the Soviets \uII not be uhlo to mauke a mmnr

| : H N
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iuu)r(m'uu'nl i their commercial inventory of wheat
varieties for at least several yearns and it may require o
decade or more. While present Soviet wheat varicties
possess some potential for responding to additional
fedilizer und other improvements in agrotechnology,
the rutes of retuen from Lirger inputs will (l((lm(-
Meanwhile,  the \ulnvr.nlnlll\ of current “whey
varieties to conditions of stress, i.c. o advense w mllu T
.md particularly -to (‘[)l[)‘l\l()tlc\ becomes an' even
more important restriction to vields and quality of
production. In turn, the lack of modem varictios will
be dnercasingly significant as o major cause of

ariation in Soviet wheat output. As in the p:lsl,. the
slmrp variation in wheat output is likelv to be
generally reflected in Soviet imports of wheat, .md
ntlmr grains, contributing to wide fluctuations in
lntoru.ltunml grain prices und aggravating the enitical
.\llll.lll()ll in the world grain supply.

l
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current Soviet wheat varletics.
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APPENDIX A :

BACKGROUND OF SOVIET WHEAT BREEDING RESEARCH

Contempornry wheat breeding was introduced into -
Russia at the tuen of the century. "The ongunization in
1891 of the Bureau for Applicd Botany, now called the
All-Union Scientific Research  Institute  for  Plant
Industey imeni Vavilov, is a historic milestone, 17 '*
N Vavilov was aworld pioneer in the collection of
tens of thowands of various species, varieties and
forms of agricultural crops, and  established  an
effective program of plant breeding and field testing.
Prior to World War 11, Vavilov collected all of the
significant forcign wheat germ plasm contained in the
This collection has
essentially been preserved. It now  includes - over
200,000 plants including 47,000 wheat varicties from
70 countries of both hemispheres. Some of the whent
germ plasm consists of species found only in the
UISSR. 1 ‘

Prior to the mid-1930s, Soviet plant genetics and
breeding research was of outstanding quality.™® 2
I)urm;, that period, Soviet biological and agricultural -
sciences were relatively free of ideological and political |
testrictions. From about 1933 on, Trofim D, l,.vwnku
and his ambitious followers attacked genctics rescarch -
and  gradually - infiltrated  agricultural r('smrch;
institutions. !‘or almost two  decades - Lysenkoism |
stifled biological und agricultural rescarch so that the
only real progress was, 5o .to speak . |||c;..|tm|utc
Thousands of scientists in ﬂClcntlfic lnsmutmm wcr(-
(lmmssod or demoted. \Aunv were urrcstcd Vuvnlov
himself was arrested during a reseiech trip in| 1\(:;.,ust :
1910 and dlml in prison before lho ('nd of |942 L

i
l
I Only after Stalin's death in l‘).)3 dul critics d.nro tol
attack Lysenko. Though he was rom(wc(l in 1906 usi
president of the All-Union Academy of Agnculturull
Sciences,  Lysenko’s supporters cuntlnuod to Imld'
numerous responstble  positions, in roscurch andl |
teaching  through the 1960s. - The sclbucl\s nf
Lysenkoism were real and severe, and persist tn(Lw in
many questionable plant l)reodlm, practices. [t is the
consensus of US seientists (ngronomists and plunt;
breeder) recently visiting with Soviet counterparts .

21

that overall Soviet geneties research s lagging
considerably behind Western developments. To the
credit of Soviet scientists. some outstanding crop
breeding work was accomplished during the advene

political conditions and the lag is being overcome.

Wheat breeding work is presently carried ont at 90
different experimental breeding stations and scientifie
rescarch institutes located in the various geograplic
zones of the USSR.2' But the development of most of
the wheat varicties in commercial  use, and
particularly the predominant ones are attributed to a
relatively few institutions. '

The greatest advances in the development of spring
wheat vaiicties and in overall wheat breeding research
have heen made at the Scientific Research Tustitute for
the Agriculture of the Southeast. 22 Varicties from this
station, including Saratov skava-29, are widely used in
the Volga  aen, the Urals, Siberia. and northern

Kazakhstu 0 1970, varieties developed by this
ln\muf(‘ were grown on 60 pereent (about 28 mlllmn
hcclurcs) of the USSR spring wheat area. In 1972, 17

arieties from the Institute occupied 62 percent (27
nnllmn hectares) of all spring wheat plantings and
\uch plunlmp reached 30 million heetares in 1974.

i : .
I The! most productive winter wheat breeding

rc«carch has been done by the Krasnodar Scientific
Rescarch Institute for Agriculture (near Krasnodar in
the North Caucasus) and Mironovskava Scientific
Rv\mrch Institute for Wheat Breeding and™ Seed
quslng (located near the village Mironovka about 110
miles. southcast of Kiev).® In 1972, varictics from
I\r.lsnodur Institute occupied 48 pereent of the total
winter wh(‘ut arcu; most of ‘the remaining area is
dvvotod  to Mironovka  Station - varieties.  Other
impnrlunl winter wheat breeding centers are the All-
Union Scientific Rescarch [nstitute of Breeding and
Geneties _at Odessa and  the Ukrainian  Scientific
Research Institute for Plant Ruising. Breeding and
Geneties tment Vo Ya. Yurivev, Table 9 lists other
Soviet wheat breeding institutions.
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rovano,” translates as “regionalized ™ some ..o m
l,"rb;,luuirul" ot more conveniently as “zoned.” The
Aatter termis adorted for this report and compares to
“the US practice whereby state agricultural experiment
stations,  proceeding on the basis of comparative
Aesting, “release” and U recommend” new varieties for

cmnm(‘rcml growing,

; L S
[ When wheat breeding institutions determine u_jm-\\-_'
i varicty shows promise for commercial growing, they -
isend it to the State Commission for Varictal. l(‘stnu,
The Commission continues testing the varicty and
Ldecides w hether to approve it for commercial g ;.mwm;.,
!in one or more designated rﬂ,i(ms The Russian t('rm
t
I

'
H
1
v

. ! i :
dndicating  the ' Commission's  approval, ;ru'\(ml-.

|
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USSR Partlal Llsllng of that Breedlng Research Institutions

i 1 : |

4 LT T pu e —— i e =

All-Union Sclentitic Rmmrch Institute of Breeding uud (u-n(-tlo-
Mironovskiy Selentific I(M«-urch lmmutq of \\ hc-ut l!rm\dlng nnd

Seed Radsing . i : i

+ .
Ukraininn Resenrch lnstitute of Plant I’ruu-mon
All-Union Institute of Plant Industry tmeni leuln) l Vavilov,

l\rmnodnr Sclontific Ronourch Inatltuto for Agrieulmru- v

Odessa, Ukruino

Mironovkn, Ukrnine (near
Kiev)

Kiev, Ukraine

Leningrad, REFSR

Krasnodar, RSFSR (\lorth-
ern Caucasus)

Gllwrinn chontlflv Rm«‘nroh Institute of Agrlcullure cervereee Omsk, RSFSR (Western
Siberia)
U krumhm Sejentific lhwvurvh lnuutulo fur Plunt (-rm\lnu. Breeding  Kharkov, Ukreaine
and Genetles
Scientific Research Institute for Agriculture of the fSouth(-nst ...... Saratov,
' : ' Region)

RSFSR (Volga

S 22
CONFIDEMATIAL -




CONFI

ENTIAL

APPENDIX B

THE BEZOSTAYA-U WHEAT VARIETY

The international pedigree of Bezostayu-1 is an
excellent example of how an improved wheat variety
might be structured from genetically diverse germ
plasin brought together from  geographically and
ceologically  remote origins.® 8 [t is also an
ontstunding, albeit somewhat outdated, example of
madern wheat breeding in the USSR

Bezostava-1 was zoned in l‘)o‘) but it is not clear
when it was actually conceptualized and developed.
Given the time required to breed and test 'a new
variety, its development probably began before 1950,
Recent Soviet reporting indicates a possibility that the

variety may already have existed durm;., World War 11
because i
Panteleymonovich  Luk’yanenko,
Scu‘nhflc Research lnshtut(‘ of Agriculture, took the

“handful of grains™  that the ancestry:
Bezostaya-1  with him to Kazakhstun  when
(-vrm.m\ forced evacuation of the Kuban.™”

Thandful of grains” may have been only one or more
of the parent varicties used in the crossing, On the
othor hand, it could have been the final product,

was

in 1942 the great wheatmaster Paval |
‘of the Krasnodar -

of .
the :
The

awaiting only to be discovered in nursery und fu'ld f

plut testing, o | ;
As Figure 2 shows, the purontu;,c of Bovmtuvu |
consists of varieties from about a dozen umntrios

Onc half of the . . Bezostuya-1 pedigree is cleurlv of

fnml;,n origin, it. was brought to the USSR in two :

varieties, one from Argentina and. another from the .
lS Klein 33, un Argentine - spring wheat, ean | be

traced to the highly productive whouts of England und
Holland. Its dwarf ancestor - ‘Akagomugi, a typical
Japanese-Chinese: dwarf coming from the Orient by
way of an Italinn wheat, contributed shortness and
stiffness of steaw needed for resistance to lodging
under high vield conditions. The Ttalian (durum),
Spanish, and Latin American genes likely contributed
to quality of grain and hardiness. Klein-33 was

colleeted by No 1L Vavilow prior to World War 1 and

was a part of the variety collection ™ suf(-guurdv(l hv
devoted scientists (lurm;~ the stege of Leningrad.”

CON
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The US input to Be zostava- 1 is the cross Kanred-
Fulcaster- 266287.% The viriety Fuleaster  ways
developed in 1886 by a Maryland farmer who erossed
the varicties Fultz and Lancaster, both stemming from
the variety, Mediterranean,  Mediterranean
brought to North America from some port in the
Mediterrancan in 1819 and a selection from it called
Lancaster soon became widely grown in the soft
winter wheat regions of the US. In 1862 the varicty,
Fultz, was found (selected) in a field of Lancaster by a
Pennsylvania farmer. At one time Fuleaster was
regarded in the US as disease resistent, high vielding
and of good quality. The Kansas Experiment station
fused Fulcaster with Kanred, a variety it had
developed in 1917 as a selection from the old Russian
varicty Krymka (Crimean C.1. 1433), which in turn
had been brought to the US in 1900. Kanred-Fuleaster
266287 was ucquired as an Fs gencration by USDA in
1933. Thus. it was available to Vavilov so that he,
rutlu‘r than Luk’yanenko, may have bred Bezostaya-1,

wias

i The domestic half of the Bezostaya-1 pedigree is old
Russian and East European germ pl.mn combining
hardiness, adaptability and grain quality. The local
Soviet winter wheat variety is not further identificd.
Vavilov, however, in 1936 described the Ukrainka
variety as one of USSR's best winter types. Ukrainka is
a Russian selection from Banat (Banatka), a varicty
nmported from Hungary and Poland. The US
l)opartmcnt of Agriculture introduced Banat into the
US in 1900, Development of Ukrainka began in 1915

. und was completed by 1924, Ukrainka was the first

wheat variety developed at Mironovka Station, where
Mwolm\'sl\d\u-B()S was later developed.™ Prior to
WW I Ukrainka was the USSR's most popular winter
wheat variety , being grown on over 7 million heetares,

High vielding for its time., it lacked resistance to winter
kill. lodging. leaf It
continued, however, to he widely grown during the
T930< and 19405 because eofforts to” create’ W more

rust (lll(’ cominon I)llllt

profitable variety for its region of adaptation were:

unsuceessful.

ENTIAL
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that Bezostava-l performs fairdy well ander a wide
runge of conditions. But Bezostava's shortfalls also can
Yo traced o its ancestry, tosufficient winter hardiniess
may stem from Klein-33 being o spring wheat though
samne of the winter wheat ancestors were also bred for
relatively: mild climates. The dwarf germ plasm in

With such o diverse parentage it is not surprising

25
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l%vvmvtuml is rather dilute, \\luvh v\pLun\ \\h\
Bezostaya-1 lodges under higher vield levels., ‘\ltlunu,l{ '
Bezostaya-l was onee regarded as relatively disesse
resistant, it has not. even under heavy inbreeding,”
transmitted  this trait Lo its progeny and its own
resistance is breaking down with the buildup of new
leal rust strains.
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! Wheat breeding research at Mironovka Station is of
special interest because the Soviets elaim Mironovska-

vi-808 was developed by changing u spring wheat into

al winter wheat. The Soviets allege that they have
special  procedures  that transforin - spring  wheat
varieties into winter wheat types and winter wheat
v@uriotivx into spring types, Mironovka Station has a
special laboratory for producing these transformations
but similar rescarch has been conducted at other

Soviet locations. US wheat breeders generally scoff at

the Soviet claims since there is no good theoretical
busis for expecting success from their stated method.
Apparently the Soviets also are not certain of jts
validity since it is effective on only certain populations
of wheat. Other Soviet centers cither have not

attempted the Mironovka method or have found it

ineflective. ™ Breeding of winter wheat at Mironovka
Station began in 1913; the variety Ukrainka used in
breeding Bezostaya-1 was the first to be developed.
Subsequently, conventional research at Mironovka
was displaced by Lysenko procedures. At one time
Lysenko ordered all self-pollinating  plants be
converted to a cross-pollination regime, thus ruining
many pure strains of wheat held by rescarch
institutions and possibly affecting the very stock used
at Mironovka, Other possible explanations of the
Mironovka experience include natural outerossing,
mutations, evtoplusmic effect, plastid-mitochondria
influcnces, trickery and  wishful thinking. Lysenko
formulated that wheat is cither the spring or the winter
type depending upon growing conditions when the
plant is voung. A recent Soviet cxplanation of what
transforms spring wheats to winter type may bhe
summarized as follows: Growing conditions in the fall,
especinlly - the type of light, play the main role in
forming and strengthening the propertics of wheat
which define it as o winter type, When spring wheat is
planted in the fall both its nourishment and its
metabolism change, This change does not oceur in'a
sitgle step, and the erention of o new winter variety by
this process may require up to 10 yq’urs. :

i

i

1
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APPENDIX C

] o

THE MIRONOVKA WHEAT VARIETIES™

: I_\-iirond?ku St.ilti()ll.s first attempts at _trul_!sf('ir:m;-.
tion began in the fall of 1949 with the seeding of five

spring varicties: Lutescens-62, Naroduaya, Arnautks .
Nemerchanskaya, Kakhetinshuya Vetvistava, and’

Artemovka. Al were reportedly  transformed  and
noted to be typical winter forms. Despite its popularity
as a spring wheat, testing during 1951-1938 of the
transformed  Lutescens-62 failed to . reveal g
competitive variety. The first of the transformations to
reach zoned status was Mironovskava-246 obtained
from Narodunaya, a spring durum wheat developed at
the Ukrainian Institute. The new variety was selected
in 1933, and turned over to the State Commission for

Variety Testing of Agricultural Crops in 1957. In-

winter resistance it is not inferior to the most winter-
hardy  Ukrainian variety, Odesskava-16. It was
resistant to fungus discases and quite resistant to
Hessian fly und frit fly. Fisst zoned in 1960, by 1963
Mironovskaya-264 was grown on almost 2 million
hectares. Subsequently it was replaced by the superior
vielding Mironovskava-808 and is no longer grown.

[n typical fashion, Mironovskavu-808 was developed
from Artemovka spring wheat which was converted
into winter wheat. Originally - Artemovka  was
developed at Donets Oblust Station (Ukraine) as o
selection from a spring wheat local to ecast-central
Ukraine. The original Artemovka was planted in the
fall (carly winter) of 1930: selecting the best of the
transformed plants began in 1933. Mironovskaya-808
was turned over to the State Testing Commission in
1957 but was not zoned until 1964, Subsequently its
planted arca increased rapidly. Many areas of the
USSR are virtuully totally dependent  upon
Mironovskaya-808 for all of their wheat crop. The
northern countries of Eastern Lurope also quickly
adopted it. In Czechoslovakia, where it was zoned in
1966. it occupied 11.1 pereent of the wheat arca in
1967, 37.7 pereent in 1968 and 61.7 percent in 1969,
The GDR zoned this variety in 1968, Mironovskayva-
808 is more winter hardy and of better milling and
birking quality than Bezostaya-1. [t has produced
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re lullwl\ high and stable vields lln(l( o wide mm.,(' uf
soil and climatic conditions.
p(-rfunm better in the northern regions than it does in
the south since it is more susceptible to lodging and to
pests and discases (including leaf rust) when planted
in the south. ' - L

Mironovka scientists hoped to overcome Mironov-
skaya-808  shortcomings  in  another transformed
varicty, Kivevskayu-893. lIts origin ‘s a Ukruininh
spring wheat—one  developed  at Alma-Ata State

‘Breeding Station as a transformation from the original

Ukrainka winter wheat. Development of Kicvskava-
§93 began with the fall planting of spring tvpe
Ukrainka in 1953 and was completed in 1963, The
Soviets claim it resists lodging and shattering, has high
winter and drought resistunce and is a strong wheat,
hat since it vields no more than Mironovskava-808, it
was never zoned.

The Soviets claim the transformation process has
prodluced many lines which outyield Mironovskava-
808 (including some developed from India and Kenya
spring wheats and from Saratovskava-29) bat none
has been zoned, In 1963, 1233 altered lines were
being studied. Instead  Mironovka Station derived
varicties by using  orthodox  breeding
procedures. Mironovskaya  Yubileynava-30 and
ichevka™ are simply crosses of Mironovskayu-808
with Bezostaya-1. In actual procedure, Yubileynava-
30 was derived by crossing  Luteseens-106 with

new,  zoned

CON
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“and A
- Yubileynaya-30 s drought resistant, '
; clmtterm;, highly resistant to lodging and resistant m' S
leaf rust and to damage by insects attacking the stem,
“Other  discussions, however., describe it “as hu‘hlv
“sudeeptible to leaf rust. It is the first Soviet variety to
svield over 100 quintals per heetare. 1t is listed among -
the strong wheats. It probably is more winter resistant.

NTIAL

("/usl.n\uul Development of Mironovskaya \!ll)ll(‘\- -
_naya-30, named in honor of the 30th Anniversary of
;‘m_th power, began in 1959, when Bezostava-1 was

first zoned. It was turned over for state testing in 1966
Trate
resistant to -

first zoned in 1969. Some reports

than Bezostava-1 and more lodge resistunt than
Mironovs 'u\’u-B()B ' '

Busically 1I' ichevka is u duplicate of- \ulnlv\na\u-
30 except the cross upp.nrcnllv was in reverse order, i.e,
the male-female roles are switched. Allegedly, the
offspring are markedly different. Development of
(Fichevka began in 1960; it was turned over for state
testing in 1969 and named in commemoration of the
centennial birthday of Viadimir WWichevich Lenin.
Again, the reported list of desirable traits is long:
resistant to lodging: high drought resistance: winter
resistunce us high as Mironovskaya-808; resistant to
shattering: only slightly infected with leaf rust; high
vielding under a range of conditions and extremely
responsive to good fertility; and flour of strong quality.
IFichevka was approved for growing on an expanded
arca in 1975 but Yubileynaya-30 was not listed with
the latest selections.
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APPENDIX D

SARATOVSKAYA AND OTHER _l.\ll’QR'l'.-\N'l' WHEAT \';\l_(ll'l'l'll'IS

Wheat breeding research at the Scientific Research

lostitute of Agriculture of the Southeast began ‘in
D17 ™ For 40 years, its spring wheat breeding
program was headed by Professor Sleksey Pavlovich
Shekhurdin, the first Sovicet to (lovelnp new wheats by
hybridization (i.c. by crossing). The hybndlmtmn
rescarch included the following types of crosses;
intraspecific (different varieties of o given species, c. A
different common wheats); interspecific (different
species, usually common and durum wheats); ,m(l
intergencerie crosses (different genera; in this case,
wheat with barley, couch grass and wheat grass). T hcse
followed Shekhurdin's discovery that many crosses
may be necessary to unlock the full genetie potential
of given parentage. The procedure he termed complex

stvp hybridization introduces additional parentage or

réintroduces the original parents in . suceessive
recrossings  (backerossing) in order to impart or
ucconhmte desired characteristics. Altlmu;,h hybridi-
zstion work began in 1912, the lustitute's first
nnpmvod varicties were obtained l)\ methods uI\m to
folk breeding by selecting plants from the ancient
local varictics. Thaose qualifying for zoning include:
Lutescens-62 (from Poltavka); Albidum-604; Erythro-
spermum-341; Gordeiform-432 (from Beloturka) and
others, They are drought resistant and vielded 15 to 20
pereent more than the old  varicties.
Lateseens-62 was exceptionally well adapted and
zoned for practically all USSR regions—from Vologda
in the North to Stavropol on the south and from Minsk
in the west to Khabarovsk in the cast. In 1938 it was
planted on one-third of all spring wheat arcas and in
1936, a year before Saratovskuya-29 was zoned, it still
accounted for 25 pereent of the area. By 1970 it was
reduced to 1.3 million hectares (3.3 porccnt) having
been largely replaced by Saratovskayun-29 in the main
-arcas and by Dinmant (from Sweden) nnd Apu (from
Finland) in the northwest.

[ 1912 the Saratov Institute began to cross the old
Russian wheats Poltavka (common) and Beloturka
(curam); this resulted in two  sister varietios of

Of thm(- .
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cmnm(m wheat l)('uu., dowl()pcd in 1927, Sarrubra
and Sarroza, OF these, Sarrubra was zoned in 1931 and
was widely planted through the mid-1960s. on us
much as a million hectares, Sarroza, was an important
mgrcdlcnt in crosses of local varieties which created
Saratovskaya-23 and several related varietios such as
Albidum-43 and Saratovskaya-36.-38.-39, and -210.
Later Sarrubra wus combined with Saratovskaya-29
and other carriers of local ancient germ plasm to create
Sdmtovskav a-42, a variety already developed in 1966
l)ut only zoned in 1974 and now being given expanded
zoning in 1973. As Figure 3 shows, Saratovskaya-42
und other recent varicties hasicully do not differ from
Saratovskaya-29 being developed (“(cllmvdv from old
Rmsmn varicties. Some Saratov lnstltute varicties
were, however, developed with foreign germ plasm.
For example, Lutescens-62 crossed with the Canadian
variety Kitchener (a selection of Marquiis) resulted in
llulosccm- 38 and Saratovskava-33. These were
dv\ cloped in 1957 and zoned in 1963: in recent vears
thcv occupicd almost 3 nullmn hectares.

i%ol\hurdin and others at Saratov Institute were
l(ml\mg for drought resistance, rapid maturity and
Iugh vields along with grain qualities inherent in
strong wheats. Their varictios also exceed - the
purentage in resistance to lodging, shattering and loose
smut discase. The Suratov varicties have sul)stuntml'
qlmrt(_nnunp the basic one being susceptibility to -
diseases: lexf and stem rusts, septoria leaf spot and root
rot. ” Varictics developed with rust resistance cither
did not yield enough or lost their resistance (e
Lutescens-738). The Soviets are attacking this prul)-
I('m crossing the best Saratov varicties with the rust .
(-slst‘mt semidwarf wheats from Mexico and the US,
mcludmg the variety Selkirk. Several are now being
\lutc tested, mclu(lmg Saratovskaya-43 (Lutescens-
l Tll).

Very few nationally important Soviet spring wheat
varictics were developed outside of Saratov Institute.
Bezenchukskava-98 the second most important variety
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was developed at Kuybyshev Experimental Station =

and was zoned in 1931, ¢t stems from crossing the US

ariety Thatcher* with a selection from local varicties
S L _

*“Thatcher is a US entry in the Vavilav collection and is lul-n-lc(l‘

DS 112144, Thatcher is noted for its stem rust resistance, stiff

straw, quality and vield. It waus bred at Minnesota Experiment
Station in 1934 from

the double cross Marquis-[umillo and .Kuméd-"’

 CONFINENTIAL

Marquis. fumillo is a durum variety. Murquis was developed in”

Canacu as u cross of Red Fife (fram Palund) and Hued Red Culeutta:
from tndia. Marquis is one of the Rreatest achlevemerits in wheat
breeding history. It formed the.foundation of the hard red spring
wheat industry in the US, The advantages of Murquis when it was
developed ‘were eurly maturity, enubling it to escape rust; high
vields; und excellent quality of grain for milling and baking.

30
CONFIRENTIAL

\ the Bezenchukskaya  Experimental Station,
Khz’lrkovskuyil«lﬁ. which dominates the production of
durum wheat, was developed by the Ukrainian
Scientific Rescarch [Institute for Wheat Raising,
Brcbdlng and Cenétlcs—_fur from the Spriug wheat belt
where it produces its best quality grain.” Zoned in
1957, it is u cross between an Algerian varicty and
:prcguhn_nl)ly an old Ukrainian variety.™ Only two
rém:nlnlng ‘varictics were planted .on more than a
million hectares in 1970, Skala from the Tulunsky
Plant Breeding Section and M‘ilturum-55«‘3 from the

Suratov [nstitute.
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